DIAGNOSIS  RELATED 
GROUPS  (DRGs)  AND  THE 
MEDICARE  PROGRAM: 

IMPLICATIONS  FOR 
MEDICAL  TECHNOLOGY 


A  TECHNICAL  MEMORANDUM 


JULY  1983 


Office  of  Technology  Assessment 

Congressional  Board  of  the  98th  Congress 

MORRIS  K.  UDALL.  Arizona,  Chairman 
TED  STEVENS,  Alaska,  Vice  Chairman 

Senate  House 

ORRIN  G.  HATCH  GEORGE  E.  BROWN,  JR. 

Utah  California 

\RLES  McC.  MATHIAS,  JR.  JOHN  D.  DINGELL 

Maryland  •  Michigan 

EDWARD  M.  KENNEDY  LARRY  WINN,  JR. 

Massachusetts  Kansas  • 

ERNEST  F.  HOLLINGS  CLARENCE  E.  MILLER 

South  Carolina  Ohio 

CLAIBORNE  PELL  COOPER  EVANS 

Rhode  Island  Iowa 


Advisory  Council 


S.  DAVID  FREEMAN 
Tennessee  Valley  Authority 

GILBERT  GUDE 
'ongressional  Research  Service 


RACHEL  McCULLOCI 
University  of  WisconsL 

WILLIAM  J.  PERRY 
Hambrecht  &  Quist 

DAVID  S.  POTTER 
General  Motors  Corp. 

LEWIS  THOMAS 
Memorial  SIoan-Ketterii 
Cancer  Center 


Di  rector 


a(  Memorandum  that  has  neither  been  reviewed  nor 

>y  the  Technology  Assessment  Board 


DIAGNOSIS  RELATED 
GROUPS  (DRGs)  AND  THE 
MEDICARE  PROGRAM: 

IMPLICATIONS  FOR 
MEDICAL  TECHNOLOGY 


A  TECHNICAL  MEMORANDUM 


JULY  1983 


Technical  Memoranda  are  issued  by  OTA  on  specific  subjects  analyzed  in  recent  OTA 
reports  or  on  projects  presently  in  process  at  OTA.  They  are  issued  at  the  request 
of  Members  of  Congress  who  are  engaged  in  committee  legislative  actions  which  are 
expected  to  be  resolved  before  OTA  completes  its  assessment. 


Recommended  Citation: 

Diagnosis  Related  Croups  (DRGs)  and  the  Medicare  Program:  Implications  for  Medical 
Technology— A  Technical  Memorandum  (Washington,  D.C.:  U.S.  Congress,  Office  of  Tech- 
nology Assessment,  OTA-TM-H-1 7,  July  1983).  This  technical  memorandum  was  performed 
as  a  part  of  OTA's  assessment  of  Medical  Technology  and  Costs  of  the  Medicare  Program. 


Library  of  Congress  Catalog  Card  Number  83-600560 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington,  D.C.  20402 


Preface 


The  increase  in  the  cost  of  hospital  care  has  been  a  persistent  and  growing  problem 
for  both  the  Medicare  program  and  the  general  public  for  more  than  15  years.  A  substan- 
tial portion  of  the  increase  in  hospital  costs  has  been  attributed  to  an  increase  in  the 
use  of  new  and  existing  medical  technologies. 

Congress  recently  legislated  a  new  prospective  per-case  payment  system  for  the 
Medicare  program.  Hospitals  will  be  paid  a  specific,  predetermined  amount  for  each 
patient  treated,  regardless  of  the  number  or  types  of  services  provided.  The  amount 
paid  will  depend  primarily  on  the  Diagnosis  Related  Group  (DRG)  into  which  the  pa- 
tient is  classified.  The  implementation  of  per-case  payment  has  rested  on  the  availabili- 
ty of  an  acceptable  method  of  measuring  a  hospital's  case  mix.  DRGs  are  just  one  of 
several  approaches  to  measuring  hospital  case  mix.  Their  importance  is  heightened  by 
their  adoption  in  the  new  national  Medicare  prospective  payment  system. 

The  House  Committee  on  Energy  and  Commerce  and  its  Subcommittee  on  Health 
and  the  Environment  requested  that  OTA  examine  DRGs  and  their  implications  for  use 
in  the  Medicare  program  as  part  of  a  larger  assessment  on  Medical  Technology  and 
Costs  of  the  Medicare  Program. 

This  technical  memorandum  presents  the  results  of  that  examination.  It  reviews 
the  development  of  DRGs  and  compares  them  to  alternative  case-mix  measures.  It  ex- 
amines the  validity  and  reliability  of  the  DRG  classification  system  and  the  accuracy 
of  DRG  coding.  It  provides  examples  of  proposed  and  actual  uses  of  DRGs  in  hospital 
payment.  Finally,  and  most  important,  the  technical  memorandum  includes  a  thorough 
analysis  of  the  implications  for  medical  technology  use  and  adoption  of  using  DRGs 
as  an  integral  part  of  a  per-case  payment  system. 

A  principal  finding  is  that  while  DRGs  are  ready  for  use  in  a  per  case  payment 
system,  their  implementation  needs  to  be  closely  monitored,  because  there  is  little  ex- 
perience with  their  use  in  this  context.  In  the  long  run,  the  success  of  DRG  payment 
will  rest  on  its  flexibility  and  adaptability  to  changing  costs  and  technologies.  Four  find- 
ings concern  this  need  for  periodic  adjustment: 

1.  the  requirement  for  regular  reestimation  of  relative  DRG  prices  implies  a  need  for 
continued  collection  of  hospital  cost  and  charge  data; 

2.  procedures  allowing  for  the  adjustment  of  DRG  rates  conditional  on  a  hospital's 
adoption  of  a  technology  may  be  important  to  stimulate  adoption  of  desirable  but 
cost-raising  technologies; 

3.  the  DRG  adjustment  process  requires  supporting  evidence  about  the  effectiveness, 
risks,  and  costs  of  new  technologies;  and 

4.  the  adjustment  process  should  guard  against  proliferation  of  DRGs. 

This  memorandum  was  guided  by  the  advisory  panel  for  the  OTA  assessment  on 
Medical  Technology  and  Costs  of  the  Medicare  Program,  chaired  by  Stuart  H.  Altman. 
In  addition,  a  large  number  of  persons  in  the  Federal  and  State  Governments  and  in 
the  health  services  research  field  were  consulted.  Key  OTA  staff  involved  in  the  analysis 
and  writing  of  the  technical  memorandum  were  Judith  L.  Wagner,  Cynthia  P.  King, 
and  Anne  Kesselman  Burns. 
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Glossary  of  Acronyms  and  Terms 


Glossary  of  Acronyms 

AHA    —  American  Hospital  Association 

CPD     —  cost  per  discharge 

CPHA  —  Commission  on  Professional  and 

Hospital  Activities 
CT       —  computed  tomography 
DHHS  —  Department  of  Health  and  Human 

Services 

DRGs   —  Diagnosis  Related  Groups 

EEG      —  electroencephalogram 

GIR      —  Guaranteed  Inpatient  Revenue 

HCFA  —  Health  Care  Financing  Administration 

IOM     —  Institute  of  Medicine 

IPPB     —  intermittent  positive  pressure  breathing 

LOS      —  length  of  stay 

MDCs  —  Major  Diagnostic  Categories 

NCHS  —  National  Center  for  Health  Statistics 

OTA    —  Office  of  Technology  Assessment 

PAS     —  Professional  Activity  Study 

PCB      —  preliminary  cost  base 

PMCs   —  Patient  Management  Categories 

PROs    —  Peer  Review  Organizations 

PSROs  —  Professional  Standards  Review 

Organizations 
SMSA  —  Standard  Metropolitan  Statistical  Area 
TEFRA  —  Tax  Equity  and  Fiscal  Responsibility 

Act  of  1982 


Glossary  of  Terms 

Capital  costs:  Costs  associated  with  the  use  of  capital 
facilities  and  equipment,  including  depreciation  and 
interest  expenses. 

Case  mix:  The  relative  frequency  of  admissions  of 
various  types  of  patients,  reflecting  different  needs 
for  hospital  resources.  There  are  many  ways  of 
measuring  case  mix,  some  based  on  patients'  diag- 
noses or  the  severity  of  their  illnesses,  some  on  the 
utilization  of  services,  and  some  on  the  characteris- 
tics of  the  hospital  or  area  in  which  it  is  located. 

Coinsurance:  A  form  of  cost-sharing  whereby  the  in- 
sured pays  a  percentage  of  total  cost.  (Also  see  co- 
payment.) 

Copayment:  A  form  of  cost-sharing  whereby  the  in- 
sured pays  a  specific  amount  at  the  point  of  con- 
sumption, e.g.,  $10  per  visit.  (Also  see  coinsurance. ) 

Cost-sharing:  The  general  set  of  financing  ar- 
rangements whereby  the  consumer  must  pay  some 
out-of-pocket  cost  to  receive  care,  either  at  the  time 
of  initiation  of  care,  or  during  the  time  of  the  pro- 
vision of  health  care  services,  or  both. 

98-823  0-83-2 


Deductible:  A  form  of  cost-sharing  in  which  the  in- 
sured incurs  an  initial  expense  of  a  specified  amount 
within  a  given  time  period  (e.g.,  $250  per  year) 
before  the  insurer  assumes  liability  for  any  addi- 
tional costs  of  covered  services. 

Diagnosis  Related  Groups  (DRGs):  A  classification 
system  that  groups  patients  according  to  principal 
diagnosis,  presence  of  a  surgical  procedure,  age, 
presence  or  absence  of  significant  comorbidities  or 
complications,  and  other  relevant  criteria. 

DRG  inflation:  An  increase  over  time  in  the  number 
of  separately  identified  case-mix  classification 
groups. 

DRG  payment:  Any  per-case  hospital  payment  meth- 
od in  which  differences  in  case  mix  are  taken  into 
account  using  DRGs  to  classify  case  types. 

Effectiveness:  Same  as  efficacy  (see  below)  except  that 
it  refers  to  "  .  .  .  average  or  actual  conditions  of 
use. 

Efficacy:  The  probability  of  benefit  to  individuals  in 
a  defined  population  from  a  medical  technology  ap- 
plied for  a  given  medical  problem  under  ideal  con- 
ditions of  use. 

Fee-for-service:  A  method  of  paying  for  medical  care 
on  a  retrospective  basis  by  which  each  service  ac- 
tually received  by  an  individual  bears  a  related 
charge. 

Length  of  stay  (LOS):  The  number  of  days  a  patient 
remains  in  the  hospital  from  admission  to  discharge. 

Medicaid:  A  Federal  program  that  is  administered  and 
operated  individually  by  each  participating  State 
government  that  provides  medical  benefits  to  cer- 
tain low-income  persons  in  need  of  health  and  med- 
ical care. 

Medical  technology:  The  drugs,  devices,  and  medical 
and  surgical  procedures  used  in  medical  care,  and 
the  organizational  and  supportive  systems  within 
which  such  care  is  provided. 

Medicare:  A  nationwide,  federally  administered  health 
insurance  program,  authorized  in  1965  to  cover  the 
cost  of  hospitalization,  medical  care,  and  some  re- 
lated services  for  eligible  persons  over  age  65,  per- 
sons receiving  Social  Security  Disability  Insurance 
payments  for  2  years,  and  persons  with  end-stage 
renal  disease.  Medicare  consists  of  two  separate  but 
coordinated  programs — hospital  insurance  (part  A) 
and  supplementary  medical  insurance  (part  B). 
Health  insurance  protection  is  available  to  insured 
persons  without  regard  to  income. 

Pass-throughs:  In  a  per-case  payment  system,  pass- 
throughs  are  elements  of  hospital  cost  that  are  paid 
on  the  basis  of  cost-based  reimbursement. 

Per-case  payment:  Any  prospective  hospital  payment 
system  with  fixed  rates  of  payment  based  on  the  hos- 


pital  admission,  not  on  the  number  and  types  of 
services  or  number  of  days  of  care  provided. 

Professional  Standards  Review  Organizations 
(PSROs):  Community-based,  physician-directed, 
nonprofit  agencies  established  under  the  Social  Se- 
curity Amendments  of  1972  to  monitor  the  quality 
and  appropriateness  of  institutional  health  care  pro- 
vided to  Medicare  and  Medicaid  beneficiaries. 

Prospective  payment:  Hospital  payment  programs 
where  rates  are  set  prior  to  the  period  during  which 
they  apply  and  where  the  hospital  incurs  at  least 
some  financial  risk. 

Recalibration:  Periodic  changes  in  relative  DRG  prices, 
including  assignment  of  prices  to  new  DRGs. 

Reliability:  A  measure  of  the  consistency  of  a  method 
in  producing  results.  A  reliable  test  gives  the  same 
results  when  applied  more  than  once  under  the  same 
conditions.  Also  called  "precision." 

Retrospective  cost-based  reimbursement:  A  payment 
method  in  which  hospitals  are  paid  their  incurred 
costs  of  treating  patients  after  the  treatment  has  oc- 
curred. 

Risk:  A  measure  of  the  probability  of  an  adverse  or 
untoward  outcome  and  the  severity  of  the  resultant 
harm  to  health  of  individuals  in  a  defined  popula- 
tion associated  with  use  of  a  medical  technology  ap- 
plied for  a  given  medical  problem  under  specified 
conditions  of  use. 

Safety:  A  judgment  of  the  acceptability  of  risk  (see 
above)  in  a  specified  situation. 


Technology:  The  application  of  organized  knowledge 
to  practical  ends. 

Technology  assessment:  A  comprehensive  form  of 
policy  research  that  examines  the  technical,  eco- 
nomic, and  social  consequences  of  technological  ap- 
plications. It  is  especially  concerned  with  unin- 
tended, indirect,  or  delayed  social  impacts.  In  health 
policy,  the  term  has  also  come  to  mean  any  form 
of  policy  analysis  concerned  with  medical  technol- 
ogy, especially  the  evaluation  of  efficacy  and  safe- 
ty. The  comprehensive  form  of  technology  assess- 
ment is  then  termed  "comprehensive  technology  as- 
sessment." 

Utilization  and  quality  control  peer  review  organiza- 
tions (PROs):  Physician  organizations  established 
by  the  Tax  Equity  and  Fiscal  Responsibility  Act  of 
1982  (Public  Law  97-248)  to  replace  PSROs  (see  defi- 
nition). Hospitals  are  mandated  to  contract  with 
PROs  to  review  quality  of  care  and  appropriateness 
of  admissions  and  readmissions. 

Validity:  A  measure  of  the  extent  to  which  an  observed 
situation  reflects  the  "true"  situation.  Internal  validi- 
ty is  a  measure  of  the  extent  to  which  study  results 
reflect  the  true  relationship  of  a  "risk  factor"  (e.g., 
treatment  or  technology)  to  the  outcome  of  interest 
in  study  subjects.  External  validity  is  a  measure  of 
the  extent  to  which  study  results  can  be  generalized 
beyond  the  study  sample. 
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BACKGROUND 

The  increase  in  the  cost  of  hospital  care  has  been 
a  persistent  and  growing  problem  for  both  the 
Medicare  program  and  the  general  public  for  more 
than  15  years.  A  substantial  portion  of  the  in- 
crease in  hospital  costs  has  been  attributed  to  an 
increase  in  the  use  of  new  and  existing  medical 
technologies.*  Medicare  expenditures  for  inpatient 
hospital  services  have  increased  more  than  ten- 
fold since  its  inception — from  about  $3  billion  in 
1967  to  more  than  $33  billion  in  1982.  From  1979 
to  1982,  the  average  cost  of  a  day  of  hospital  care 
increased  at  an  annual  rate  of  almost  18  percent, 
and  Medicare  expenditures  for  hospital  services 
increased  at  a  rate  of  over  19  percent.  In  1982, 
hospital  costs  increased  by  15.5  percent,  three 
times  the  rate  of  inflation  in  the  economy  as  a 
whole. 

While  the  fiscal  health  of  the  program  suffers 
as  a  result  of  hospital  cost  inflation,  Medicare  has 
contributed  to  the  problem  through  its  traditional 
hospital  payment  policy.  Until  October  1982, 
Medicare  employed  a  retrospective  cost-based  re- 
imbursement approach  whereby  hospitals  could 
recover  from  Medicare  most  of  what  they  spent 
for  Medicare  beneficiaries.  Consequently,  hos- 
pitals had  little  incentive  to  control  costs.  Hos- 
pitals have  thus  been  encouraged  to  acquire  and 
use  more  technology  and  to  expand  their  capaci- 
ty to  produce  a  wider  scope  of  more  complex 
services. 

The  Medicare  program  has  historically  pro- 
vided leadership  for  other  hospital  payment  pol- 
icies. Other  third-party  payers,  including  State 
Medicaid  programs  and  private  insurers,  have 
also  generally  used  cost-based  reimbursement  as 
their  approach  to  hospital  payment.  In  fact,  until 
1981,  State  Medicaid  programs  were  required  to 
follow  Medicare's  principles  of  reimbursement  for 


*OTA  has  defined  medical  technology  as  the  drugs,  devices,  and 
medical  and  surgical  procedures  used  in  medical  care,  and  the  or- 
ganizational and  supportive  systems  within  which  such  care  is  de- 
livered. In  this  technical  memorandum,  the  focus  is  on  drugs,  devices, 
and  procedures,  but  many  of  the  points  apply  to  the  system  tech- 
nologies. 


hospitals  unless  they  applied  for  and  received  a 
waiver  from  the  Federal  Government  for  an  alter- 
native system. 

However,  as  early  as  the  late  1960's,  some  of 
these  other  payers  began  the  search  for  alter- 
natives to  retrospective  cost-based  reimburse- 
ment. State-legislated  and  voluntary  programs 
using  alternative  payment  schemes  have  appeared 
throughout  the  1970s.  These  programs  have  been 
broadly  termed  "prospective  payment,"  where 
rates  are  set  prior  to  the  period  during  which  they 
apply  and  the  hospital  incurs  at  least  some  finan- 
cial risk.  They  have  varied  widely  in  design.  For 
example,  some  control  the  amounts  hospitals 
could  charge  for  specific  services;  others  pay 
hospitals  an  all-inclusive  rate  per  day  of  hospital 
care.  But  paying  by  the  day  sets  up  incentives  for 
hospitals  to  increase  lengths  of  stay  and  admis- 
sions, and  controlled  charges  also  encourage  hos- 
pitals to  increase  the  number  of  services  they 
provide. 

Recently,  a  new  kind  of  prospective  payment 
has  emerged:  per-case  payment.  Under  this  form 
of  payment,  the  hospital  is  paid  a  specific  amount 
for  each  patient  treated,  regardless  of  the  number 
or  types  of  services  provided.  Thus,  the  hospital 
is  rewarded  for  reducing  the  cost  of  treating  a  pa- 
tient over  the  entire  course  of  the  hospital  stay. 
Per-case  payment  removes  the  incentive  to  pro- 
vide more  technologies  and  encourages  the  hos- 
pital and  its  physicians  to  consider  explicitly  the 
benefits  of  additional  services  against  their  added 
costs. 

Per-case  payment  cannot  survive  for  long  with- 
out a  method  to  adjust  for  differences  in  the  kinds 
of  patients  that  hospitals  treat.  If  hospitals  were 
paid  the  same  amount  for  each  admission  regard- 
less of  its  clinical  characteristics,  over  time  they 
would  be  encouraged  to  treat  patients  who  are 
less  ill  and  to  avoid  the  cases  that  require  more 
resources.  Thus,  the  implementation  of  per-case 
payment  has  rested  on  the  availability  of  an  ac- 
ceptable method  of  measuring  the  hospital's  case 
mix. 
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Case  mix  has  been  defined  in  various  ways.  In 
this  technical  memorandum,  it  refers  to  the  rel- 
ative frequency  of  admissions  of  various  types  of 
patients,  reflecting  different  needs  for  hospital 
resources.  There  are  many  ways  of  measuring  case 
mix,  some  based  on  patients'  diagnoses  or  the 
severity  of  their  illnesses,  some  on  the  utilization 
of  services,  and  some  on  the  characteristics  of  the 
hospital  or  area  in  which  it  is  located. 

Diagnosis  Related  Groups  (DRGs)  are  just  one 
of  several  approaches  to  measuring  hospital  case 
mix.  Their  importance  is  heightened  by  their  re- 
cent adoption  for  use  in  the  new  national  Med- 
icare prospective  payment  system.  Beginning  in 
October  1983,  Medicare  will  phase  in  a  per-case 
payment  system  using  DRGs  as  the  case-mix 
measure.  As  part  of  a  larger  assessment  on  Med- 
ical Technology  and  Costs  of  the  Medicare  Pro- 
gram, the  Office  of  Technology  Assessment 
(OTA)  was  requested  by  the  House  Committee 
on  Energy  and  Commerce  and  its  Subcommittee 
on  Health  and  the  Environment  to  examine  DRGs 
and  their  implications  for  use  in  the  Medicare 
program. 

This  technical  memorandum,  Diagnosis  Related 
Groups  (DRGs)  and  the  Medicare  Program:  Im- 
plications for  Medical  Technology  presents  the 
results  of  that  examination.  As  with  all  OTA  tech- 
nical memoranda,  it  contains  no  policy  options 
for  congressional  consideration.  It  is  intended  to 
be  a  comprehensive  and  independent  assessment 
of  DRGs  in  the  context  of  a  per-case  payment  sys- 


SUMMARY 

Alternative  Case-Mix  Measures 

An  examination  of  several  case-mix  measures 
for  their  validity  and  acceptability  in  a  per-case 
payment  system  reveals  DRGs  to  be  the  best  avail- 
able measure.  The  Disease  Staging  and  the  Severi- 
ty of  Illness  Index  methods  of  measuring  case  mix 
provide  more  information  about  the  severity  of 
the  condition  of  the  patients,  but  both  require 
more  data  than  are  generally  available  and  both 
are  based  on  subjective  methods.  Neither  measure 
has  reached  the  stage  of  development  where  it  is 
suitable  for  widespread  implementation  in  a  pay- 


tem.  In  its  study  of  DRGs  as  a  case-mix  measure, 
it  reviews  their  development  and  compares  them 
to  alternative  case-mix  measures.  It  examines  the 
validity  and  reliability  of  the  DRG  classification 
system,  the  accuracy  of  DRG  coding,  and  the  ad- 
ministrative feasibility  of  administering  a  DRG- 
based  payment  system.  It  provides  examples  of 
proposed  and  actual  uses  of  DRGs  in  hospital  pay- 
ment.* Finally,  the  technical  memorandum  in- 
cludes a  thorough  analysis  of  the  implications  for 
medical  technology  use  and  adoption  of  using 
DRGs  as  an  integral  part  of  a  per-case  payment 
system.  This  analysis  includes  a  review  of  the  key 
features  of  design  of  DRG  payment  systems  that 
affect  medical  technology  and  a  discussion  of  the 
implications  of  technological  change  for  the  ad- 
ministration of  a  DRG  payment  system  over  time. 

Two  issues  of  concern  to  policymakers  are  not 
included  in  this  technical  memorandum.  First,  it 
does  not  address  the  effect  of  DRG  payment  on 
the  costs  of  the  Medicare  program;  rather,  it 
discusses  the  incentives  that  will  be  established  by 
such  a  system.  Second,  it  does  not  discuss  whether 
and  to  what  extent  DRG  payment  under  Medicare 
will  lead  to  savings  in  Medicare  program  costs  at 
the  expense  of  other  payers.  These  critical  issues 
are  presently  under  debate  by  other  agencies  and 
organizations. 


*A  detailed  account  of  one  actual  use — the  experimental  use  of 
DRGs  for  hospital  payment  in  New  Jersey— is  presented  in  a  separate 
working  paper. 


ment  context.  Nevertheless,  the  existence  of  these 
alternative  approaches  does  reinforce  the  concern 
of  some  health  providers  and  policymakers  re- 
garding the  adequacy  of  DRGs  in  distinguishing 
differences  in  the  relative  severity  of  patients'  con- 
ditions in  any  given  DRG. 

Another  case-mix  measure,  Patient  Manage- 
ment Categories  (PMCs),  is  also  in  the  develop- 
mental stage  and  will  be  tested  soon.  PMCs  dif- 
fer from  other  case-mix  measures,  including 
DRGs,  in  that  they  are  normative.  Physicians 
specify  an  optimal  set  of  clinical  care  components 
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based  on  a  patient's  clinical  characteristics,  in- 
cluding both  final  diagnosis  and  reason  for  ad- 
mission. This  set  of  clinical  care  components  is 
the  basis  for  the  relative  cost  weights  of  PMCs. 
This  system  appears  unique  in  that  it  recognizes 
that  optimal  patient  management  should  be  the 
focus  of  a  system  that  seeks  to  encourage  efficien- 
cy. Thus,  the  further  development  of  PMCs 
should  be  encouraged. 

The  use  of  DRGs  in  the  Medicare  per-case  pay- 
ment system  is  appropriate  since  they  are  more 
refined  than  the  alternative  case-mix  measures. 
Both  statistical  and  clinical  considerations  support 
this  conclusion.  Since  DRGs  can  be  assigned  based 
on  the  information  already  processed  on  the  dis- 
charge abstracts  of  patients'  medical  records,  it 
is  superior  to  the  other  measures  in  its  admin- 
istrative feasibility.  However,  empirical  evidence 
must  still  be  collected  on  all  of  the  alternative 
measures  to  compare  them  in  the  context  of  pay- 
ment. 

DRG  Payment  and  the  Use  of 
Medical  Technology 

There  are  two  general  incentives  inherent  in  any 
per-case  payment  system:  1)  to  reduce  the  cost 
to  the  hospital  of  each  inpatient  case  stay,  and 
2)  to  increase  the  number  of  inpatient  admissions. 
Cost  per  case  can  be  reduced  by  using  fewer  tech- 
nological services,  including  ancillary  services, 
reducing  the  number  of  inpatient  days,  or  both. 
This  incentive  may  result  in  specialization  among 
hospitals  for  services  that  require  a  minimum 
number  of  patients  to  maintain  profitability.  This 
specialization  may  imply  lower  access  to  care  for 
some  Medicare  patients.  There  are  built-in  con- 
straints of  unknown  magnitude  on  the  possibili- 
ty of  adverse  effects  on  access  and  quality.  One 
constraint  is  the  fact  that  physicians  are  the  deci- 
sionmakers, and  they  continue  to  have  financial, 
ethical,  and  legal  reasons  to  practice  high-quality 
medicine. 

The  direction  and  strength  of  general  incentives 
for  any  particular  hospital  are  altered  by  key 
features  of  the  DRG  payment  system,  including: 
1)  the  proportion  of  the  hospital's  case  load 
covered  by  DRG  payment,  2)  the  treatment  of 


costs  as  pass-throughs,  *  3)  the  methods  of  DRG 
rate  construction,  4)  the  methods  of  updating 
DRG  rates,  and  5)  the  level  of  risk  and  reward 
built  into  the  payment  system.  Thus,  a  DRG  pay- 
ment system  may  include  a  variety  of  specific  ap- 
proaches to  payment  with  some  predictable  ef- 
fects on  medical  technology. 

DRG  payment  incentives  may  be  expected  to 
affect  technology  use  in  the  following  ways: 

•  Overall,  the  number  and  intensity  of  an- 
cillary procedures  provided  to  inpatients  can 
be  expected  to  decrease,  but  the  use  of  pro- 
cedures that  can  be  shown  to  lower  the  cost 
per  case  will  increase. 

•  The  settings  of  technology  use  are  likely  to 
be  influenced  by  DRG  payment,  but  the  in- 
centives work  in  conflicting  directions  and 
are  sensitive  to  the  key  features  of  program 
design.  It  remains  to  be  seen  which  incentive 
will  dominate  for  which  procedures.  DRG 
payment  will  encourage  the  movement  of 
technologies  into  the  home,  particularly  those 
for  post-hospital  care. 

•  DRG  payment  is  likely  to  influence  the  spe- 
cialization of  services,  but  the  magnitude  and 
direction  of  these  effects  is  unknown.  The  in- 
centives to  reduce  costs  encourage  concen- 
tration of  capital-intensive  technologies  in 
fewer  institutions.  Conversely,  the  increas- 
ing competition  among  hospitals  for  physi- 
cians and  patients  will  create  incentives  for 
the  widespread  acquisition  of  some  technol- 
ogies. 

•  A  change  in  technology  product  mix  is  like- 
ly to  result  from  downward  pressure  on  the 
price  and  quantity  of  supplies  and,  if  capital 
is  included  in  the  DRG  rate,  capital  equip- 
ment. Greater  product  standardization  can 
be  expected  as  more  expensive  models  and 
procedures  are  eased  out  of  the  market 
through  competition. 


*  "Pass-throughs"  are  elements  of  hospital  cost  that  are  not  con- 
trolled by  the  per-case  payment  system.  Cost-based  reimbursement, 
as  a  whole,  can  be  interpreted  as  a  payment  method  in  which  all 
cost  categories  are  passed  through. 
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Effects  of  DRG  Payment  on 
Technological  Change  in  Medicine 

Perhaps  even  more  important  than  how  DRG 
payment  affects  the  use  of  presently  available 
medical  technologies  is  how  DRG  payment  will 
affect  technological  change  in  medicine — the 
adoption  of  new  technologies  and  discarding  of 
old  ones.  DRG  payment  will  influence  hospitals' 
decisions  to  adopt  new  medical  technologies  and 
may  therefore  alter  the  rate  and  direction  of  tech- 
nological change  in  medicine. 

Although  no  empirical  studies  on  the  effect  of 
DRG  payment  on  adoption  of  technologies  are 
available,  studies  of  other  kinds  of  prospective 
payment  systems  suggest  that  hospitals  can  and 
do  respond  to  changes  in  financial  incentives  in 
these  decisions.  In  general,  technologies  that  are 
cost-reducing  to  hospitals  will  be  encouraged; 
cost-raising  technologies  will  be  discouraged. 
However,  much  depends  on  the  strength  and  de- 
sign of  the  program.  In  particular,  the  methods 
of  providing  rewards  for  cost  reductions,  treating 
capital  costs,  and  updating  DRG  prices  have  im- 
portant implications  for  technological  change. 
Though  DRG  payment  does  not  imply  that  tech- 
nological change  will  approach  a  standstill,  its 
directions  are  likely  to  be  altered,  and  the  adop- 
tion of  technologies  that  are  cost-raising  to  the 
hospital  is  likely  to  decline  by  an  unknown  quan- 
tity. 

The  longrun  viability  of  any  DRG  payment  sys- 
tem depends  on  its  ability  to  both  adapt  to  and 
encourage  appropriate  technological  change  in 
medicine.  The  methods  and  procedures  used  to 
adjust  the  average  payment  level,  relative  DRG 
rates,  and  the  DRG  categories  themselves  are  crit- 
ical to  the  survival  of  the  system.  The  objectives 
of  the  adjustment  process  are  to  maintain  equali- 
ty across  DRGs  in  the  ratios  of  price  to  cost  of 
efficient  care  and  to  promote  the  adoption  of  ap- 
propriate new  technologies.  There  are  at  least  five 
potential  processes  of  adjustment.  They  vary  ac- 
cording to  whether  the  adjustment  is  conditional 
on  hospitals'  actual  adoption  of  new  technology, 
who  requests  the  adjustment,  and  when  in  the 
stage  of  a  new  technology's  diffusion  the  adjust- 
ment is  made.  None  of  these  processes  alone  is 


sufficient  to  adjust  the  system  adequately  for  tech- 
nological change. 

Implementation  Issues 

Other  considerations  for  the  feasibility  of  using 
DRGs  as  the  case-mix  measure  in  the  Medicare 
payment  system  include  two  important  aspects 
of  implementation  of  this  new  system:  1)  data  and 
coding  issues,  and  2)  hospital  administrative  is- 
sues. Accurate  and  timely  patient-level  data  are 
clearly  important  to  the  efficient  and  effective 
operation  of  the  DRG  system.  In  the  past,  evalua- 
tions of  patient  discharge  data  have  found  them 
to  be  unreliable.  However,  it  is  important  to  note 
that  these  abstracts  had  not  been  produced  for 
payment  purposes.  When  payment  depends  on 
the  accuracy  and  timeliness  of  discharge  abstracts, 
their  importance  increases,  and  data  reliability 
should  improve.  Monitoring  by  utilization  and 
quality  control  peer  review  organizations  as  man- 
dated by  the  new  Medicare  law,  should  give  hos- 
pitals added  incentive  to  improve  their  data  col- 
lection and  coding. 

Such  improvements  in  information  quality  im- 
plies a  need  for  several  education  programs  for 
medical  staff,  hospital  administrators,  and  med- 
ical records  personnel.  Error  detection,  feedback, 
and  training  would  be  important  parts  of  data 
programs.  It  should  be  noted  that  these  types  of 
improvements  are  likely  to  be  more  expensive  and 
time-consuming.  Some  of  these  costs  will  vary 
among  the  individual  hospitals  depending  on  their 
current  practices.  For  example,  some  hospitals 
might  need  to  adopt  computer  capability  for  med- 
ical records,  while  others  might  need  to  add  to 
their  medical  records  staff. 

Findings  and  Conclusions 

•  Although  the  new  Medicare  law  provides  for 
a  DRG-based  per-case  payment  system,  DRGs 
have  been  inadequately  evaluated  for  their 
validity  as  an  indicator  of  patient  resource 
needs  and  for  their  impact  on  medical  technol- 
ogy in  per-case  payment.  Thus,  it  is  critical  that 
the  new  system's  implementation  be  carefully 
monitored. 
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•  Programs  of  quality  assurance  and  utilization 
review  will  be  required  to  counter  the  incen- 
tives of  the  per-case  payment  system  to  under- 
provide  services  and  inappropriately  admit  and 
discharge  patients. 

•  The  treatment  of  capital  costs  will  affect  the  use 
of  medical  technology.  The  diversity  in  hos- 
pitals' ages,  debt  structures,  and  future  needs 
for  expansion  and  closure  argue  for  hospital- 
specific  determinations  of  capital  payment  lev- 
els, probably  at  the  State  level. 

•  Periodic  reestimation  of  relative  DRG  rates  to 
reflect  changes  in  the  costs  of  various  DRGs  is 
essential  to  a  workable  program.  This  implies 
a  need  for  a  continuing  source  of  cost  and 
charge  data  to  support  the  process. 

•  Methods  for  updating  DRG  rates  that  are  con- 
ditional on  technology  adoption  may  be  impor- 
tant to  stimulate  desirable  but  cost-raising  tech- 
nologies. Frequent  creation  of  new  technology- 
specific  DRGs,  however,  can  ultimately  under- 
mine the  incentives  of  per-case  payment. 


•  The  DRG  adjustment  process  requires  support- 
ing evidence  about  the  effectiveness,  risks,  and 
costs  of  new  technologies.  Resources  must  be 
adequate  for  necessary  research  and  the  ac- 
tivities of  groups  such  as  the  Prospective  Pay- 
ment Assessment  Commission. 

•  It  is  fortunate  that  the  new  Medicare  law  does 
not  discourage  individual  States  from  establish- 
ing alternative  prospective  payment  systems. 
These  alternative  systems  will  allow  experimen- 
tation with  different  payment  system  configura- 
tions, including  the  use  of  other  case-mix  meas- 
ures as  they  become  more  refined. 

•  The  reliance  of  the  DRG  classification  system 
on  accurate  and  timely  data  collection  and  cod- 
ing will  necessitate  improvement  of  hospitals' 
medical  records  procedures  and  performance. 
Educational  programs  for  physicians,  nurses, 
hospital  administrators,  and  medical  records 
personnel  could  be  initiated. 


ORGANIZATION  OF  THE  TECHNICAL  MEMORANDUM 


This  technical  memorandum  is  organized  in  six 
chapters.  Chapter  2  reviews  and  evaluates  several 
alternative  approaches  to  case-mix  measurement 
for  payment  purposes.  In  addition  to  DRGs,  Dis- 
ease Staging,  Severity  of  Illness  Index,  and  PMCs 
are  briefly  examined.  Chapter  3  analyzes  the  in- 
centives for  hospitals  to  use  medical  technologies 
under  a  prospective  per-case  payment  system 
based  on  DRGs.  The  effects  of  DRG  payment  on 
technological  change  in  medicine  is  the  focus  of 
chapter  4.  Implementation  issues  regarding  data 
and  administration  are  briefly  described  in  chapter 
5.  Chapter  6  provides  an  overview  and  expansion 
of  the  conclusions  reached  in  previous  chapters. 

Appendix  A  includes  a  list  of  the  Health  Pro- 
gram Advisory  Committee  and  acknowledgments 
of  assistance  in  the  preparation  of  this  technical 


memorandum.  Appendix  B  provides  a  descriptive 
overview  of  the  development  of  DRGs,  and  ap- 
pendix C  contains  brief  descriptions  of  per-case 
payment  systems  that  have  been  designed  by  the 
States. 

A  separate  working  paper  is  entitled  "Using 
Diagnosis  Related  Groups  (DRGs)  in  Hospital 
Payment:  The  New  Jersey  Experience"  was  writ- 
ten by  Joanne  Finley  under  contract  to  OTA.  It 
is  a  detailed  description  of  the  New  Jersey  ex- 
perience with  an  all-payer  prospective  payment 
system  based  on  DRGs.* 


'Available  from  the  National  Technical  Information  Service 
(NTIS). 
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Chapter  2 

A  Brief  Review  and  Evaluation  of 

Alternative  Approaches  to 
Case-Mix  Measurement 


Chapter  2 

A  Brief  Review  and  Evaluation  of 
Alternative  Approaches  to 
Case-Mix  Measurement* 


INTRODUCTION 

Policymakers,  hospital  administrators,  and 
health  services  researchers  have  long  recognized 
the  diversity  of  hospitals'  outputs.  Efforts  to 
analyze  hospital  behavior  and  to  establish  effec- 
tive and  equitable  reimbursement  systems  have 
been  complicated  by  this  diversity  of  hospital 
products,  which  include  education  and  research 
as  well  as  patient  care. 

For  two  decades,  researchers  have  grappled 
with  the  measurement  of  hospitals'  patient  care 
output.  While  enormous  progress  has  been  made 
during  that  period,  there  remains  no  consensus 
about  the  most  appropriate  method  of  case-mix 
measurement.  Failure  to  reach  such  a  consensus 
is  not  surprising.  Several  substantial  barriers  have 
stood  in  the  way,  including  the  variety  of  pur- 
poses case-mix  measures  have  been  designed  to 
serve  and  the  significant  data  requirements  asso- 
ciated with  any  but  the  most  rudimentary  meas- 
ures. The  variation  in  the  purposes  to  be  served 
has  been  a  barrier,  because  it  appears  that  the  "op- 
timal" measure  may  be  different  if  it  is  to  be  used 
for  reimbursement,  quality  assurance,  manage- 
ment, or  for  some  other  purpose.  Data  require- 


ments stem  from  the  need,  irrespective  of  the 
specific  measure,  to  obtain  detailed  information 
about  the  patients  for  which  the  case-mix  measure 
is  to  be  defined.  Even  in  the  smallest  hospitals, 
admissions  total  about  2,000  annually;  in  the 
largest  institutions,  more  than  40,000  patients  are 
admitted  each  year.  Even  in  this  age  of  computers, 
the  national  number  of  admissions — 31  million*  — 
is  formidable. 

This  chapter  presents  a  brief  overview  of  the 
development  of  case-mix  measures,  from  the  early 
rudimentary  techniques  to  the  most  recent  ad- 
vances. It  is  intended  to  provide  a  frame  of 
reference  against  which  Diagnosis  Related  Groups 
(DRGs)  can  be  assessed.  It  is  not  intended  to  pro- 
vide a  detailed  review  of  past  or  current  ap- 
proaches to  case-mix  measurement.  Such  detail 
can  be  found  in  the  references  cited  throughout 
the  chapter  or,  alternatively,  in  an  excellent 
review  article  by  Hornbrook  (38). 


*Total  admissions  to  non-Federal  short-term  general  hospitals  in 
1980. 


EARLY  APPROACHES 

The  earliest  measures  of  patient  care  output 
were  developed  at  the  institutional  level.  That  is, 
the  initial  measures  represented  one  or  more  in- 
dices, developed  for  the  hospital  as  a  whole,  that 
were  designed  to  reflect  a  dimension  of  hospital 
performance  assumed  to  be  associated  with  case 
mix.  These  measures  included  average  length  of 
stay  (LOS),  surgery  rates,  relative  volume  of  out- 
patient visits,  number  of  births,  and  other  similar 

*This  chapter  is  based  on  a  paper  prepared  for  OTA  by  Nancy 
L.  Kelly,  Diane  E.  Hamilton,  and  Ralph  E.  Berry  of  Policy  Anal- 
ysis, Inc. 


indicators.  Data  to  construct  such  measures  were 
readily  available  from  published  sources,  such  as 
the  American  Hospital  Association's  annual  sur- 
vey of  hospitals. 

It  was  recognized  that  simple  summary  indices 
such  as  these  were  no  better  than  crude  surrogates 
for  case  mix.  However,  including  such  measures 
in  an  analysis  of  interhospital  cost  variation,  for 
example,  seemed  preferable  to  excluding  any  out- 
put characteristics,  and  for  a  number  of  years 
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there  were  no  alternatives.  But  the  empirical  evi- 
dence indicated  that  these  measures  did  not  ex- 
plain very  much  of  the  interhospital  variation 
in  costs  (see,  e.g.,  44).  Clearly,  the  low  ex- 
planatory power  resulted  in  part  from  the  unidi- 
mensionality  of  the  measures.  The  ratio  of  surgical 
operations  to  admissions,  for  example,  fails  to  dis- 
tinguish hospitals  performing  a  great  deal  of  com- 
plicated, high-risk  surgery  from  those  perform- 
ing equal  numbers  of  simpler,  more  common  pro- 
cedures. Similarly,  a  long  LOS  may  be  experi- 
enced by  patients  with  acute  and  severe  illnesses 
or  by  patients  with  chronic  conditions  awaiting 
discharge  to  a  nursing  home. 

Often,  additional  surrogate  measures  were  used 
along  with  those  described  above.  The  added 
measures  described  characteristics  of  the  hospital, 
rather  than  the  patient  population,  but  they  were 
considered  to  be  highly  correlated  with  case  mix. 
The  earliest  surrogate  was  the  absolute  size  of  the 
hospital,  measured  in  terms  of  numbers  of  beds 
or  admissions.  Case  mix  was  assumed  to  be  more 
complex  in  larger  hospitals  than  in  smaller  fa- 
cilities. Teaching  status  is  another  commonly  used 
surrogate;  it  is  widely  believed  that  teaching  hos- 
pitals treat  a  more  severely  ill  mix  of  patients  than 
nonteaching  hospitals.  Similarly,  physician  staff 
characteristics  have  occasionally  been  identified 
as  useful  surrogates.  Measures  of  the  scope  of 
facilities  and  services  have  also  been  used  as  in- 
dicators of  the  case  mix  of  patients  treated,  under 
the  assumption  that  hospitals  are  equipped  to  treat 
a  particular  array  of  illnesses.  While  size,  teaching 
status,  physician  staff  composition,  and  scope  of 
services  undoubtedly  have  some  predictive  power 
with  respect  to  case  mix,  the  evidence  suggests  that 
this  power  is  far  from  perfect  (see,  e.g.,  45). 

A  later  development  among  the  early  ap- 
proaches involved  the  linkage  of  demographic  and 
economic  characteristics  of  the  hospital's  "market 
area"  (from  sources  such  as  the  U.S.  Bureau  of 
Census)  to  the  hospital-specific  information.  This 
was  based  on  the  further  assumption  that  unmeas- 
ured dimensions  of  case  mix,  not  contained  in  the 
institutional  measures,  could  be  obtained  from  the 
characteristics  of  the  area  in  which  the  hospital 
was  located.  Examples  of  the  characteristics 
thought  to  be  important  were  the  age  distribution 
of  the  population  (especially  the  proportion  over 


age  65),  median  income  and  education  levels,  and 
the  numbers  of  Medicaid  recipients.  Even  such  in- 
direct measures  as  urban  versus  rural  location 
and/or  population  density  were  considered.  As- 
sociated with  each  of  these  characteristics  was  an 
underlying  hypothesis  about  its  effect  on  the  case 
mix  of  area  hospitals.  For  example,  a  high  pro- 
portion of  poor  and/or  elderly  people  in  the  sur- 
rounding area  was  thought  to  be  more  closely  as- 
sociated with  severe  illnesses  than  a  high  propor- 
tion of  well-educated,  moderate  income  house- 
holds (70).  Broad  descriptors  of  the  area,  such  as 
population  density,  have  often  been  considered 
as  surrogates  for  differences  in  lifestyle,  which  in 
turn,  lead  to  differences  in  health  status. 

While  it  can  be  argued  that  they  add  impor- 
tant information  to  the  limited  hospital-specific 
indices,  the  market  area  characteristics  also  must 
be  viewed  as  particularly  crude  surrogates  for  case 
mix.  The  chief  drawback  of  these  measures  lies 
in  their  imprecision.  Given  current  data  sources, 
it  is  not  possible  to  accurately  identify,  on  a  na- 
tional scale,  the  precise  market  area  from  which 
the  hospital  draws  its  patients.  This  is  especially 
difficult  in  urban  areas,  where  many  hospitals  are 
clustered  in  a  small  geographic  area,  and  where 
some  of  the  hospitals  are  referral  centers  for  a 
much  larger  region.  Except  for  the  relatively  few 
States  in  which  patient  origin  data  are  collected, 
counties  or  Standard  Metropolitan  Statistical 
Areas  are  typically  the  only  geographic  units  for 
which  data  can  be  obtained.  At  best,  these  will 
be  rough  approximations  of  the  true  market  areas 
for  most  of  the  Nation's  hospitals. 

It  should  be  noted  that  the  measures  that  have 
been  labeled  "early"  are,  in  fact,  still  widely  in 
use  in  research  on  hospital  costs  and  behavior  to- 
day. Although,  as  mentioned  previously,  consid- 
erable advances  have  been  made  in  the  area  of 
case-mix  measurement,  none  of  the  more  recent 
developments  is  yet  widely  available,  nor  are  the 
requisite  input  data.  As  the  next  section  describes, 
the  data  requirements  of  the  principal  alternatives 
have  placed  new  demands  on  traditional  record- 
keeping and  data  collection  procedures.  Gradual- 
ly, however,  alternative  measures  are  likely  to  be- 
come more  widely  available  as  existing  systems 
respond  to  these  demands. 
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RECENT  DEVELOPMENTS:  DESCRIPTION  AND  EVALUATION 
OF  NEW  APPROACHES 


Dimensions  of  Case  Mix 

Recognition  that  case-mix  measurement  was  an 
important  problem — and  probably  a  necessary 
tool  for  developing  solutions  to  such  longstanding 
dilemmas  as  hospital  cost  inflation — aroused  con- 
siderable interest  as  well  as  funding  for  a  number 
of  research  and  development  efforts.  As  a  result, 
several  important  advances  have  been  made.  Be- 
fore they  are  described,  however,  a  conceptual 
framework  for  viewing  the  problem  of  case-mix 
measurement  will  be  presented  as  background. 

Perhaps  the  first  "advance"  that  motivated  the 
new  developments  was  the  recognition  that  the 
patient,  not  the  institution,  was  the  appropriate 
unit  of  analysis.  No  matter  what  the  hospital  was 
equipped  to  do,  where  it  was  located,  or  who 
served  on  its  physician  staff,  the  types  of  patients 
it  treated  during  the  course  of  a  given  year  were 
the  true  determinants  of  the  hospital's  patient  care 
output.  The  "condition"  of  the  patients  in  that 
population  was  believed  to  dictate  treatment  pat- 
terns and,  consequently,  resource  use  within  the 
hospital.  Further,  it  is  useful  to  consider  "condi- 
tion" as  having  two  key  dimensions:  the  nature 
of  the  problem  underlying  hospitalization  (usually 
indicated  by  the  diagnosis  or  diagnoses),  and  the 
relative  severity  of  that  problem. 

A  major  difficulty  facing  evaluators  of  case-mix 
measures  lies  in  choosing  the  appropriate  frame 
of  reference  for  such  an  evaluation.  For  instance, 
some  measures,  such  as  DRGs,  were  developed 
specifically  (though  not  exclusively)  to  account 
for  differences  in  resource  use.  Other  approaches 
do  not  explicitly  address  resource  use,  although 
they  may  in  fact  be  highly  correlated  with  this 
indicator.  An  evaluation  of  how  well  a  given 
measure  explains  variation  in  resource  use,  there- 
fore, should  in  fairness  recognize  the  purpose  that 
the  measure  was  designed  to  serve  (though  this 
may  not  alter  the  conclusions  reached). 

Related  to  this  issue  are  the  different  perspec- 
tives of  potential  users  of  case-mix  measures  and 
their  implications  for  the  validity  and  acceptability 
of  a  given  measure.  For  example,  measures  that 


seem  intuitively  reasonable,  exhibit  high  ex- 
planatory power  in  statistical  analysis,  and  can 
be  constructed  from  readily  available  data  sources 
may  be  perfectly  acceptable  to  officials  of  reim- 
bursement agencies,  but  they  may  have  no  mean- 
ing or  legitimacy  for  clinicians.  Conversely,  meas- 
ures that  are  acceptable  to  clinicians  may  be  in- 
feasible  to  employ  in  a  large-scale,  national  pro- 
gram. It  seems  unlikely  that  a  single  measure  will 
satisfy  the  requirements  of  all  potential  users, 
though  some  approaches  will  come  closer  than 
others.  The  likelihood  that  different  conclusions 
will  be  reached  by  different  groups  of  users  is  not 
necessarily  a  problem,  however,  since  alternate 
approaches  may  productively  be  used  in  tandem. 

Against  this  background,  two  broad  categories 
of  approaches  will  be  described.  The  first  consists 
of  institutional  measures,  which  (to  distinguish 
them  from  the  early,  traditional  approaches)  are 
derived  from  data  describing  the  diagnostic  com- 
position of  the  hospital's  patients.  Included  in  this 
category  are  the  "ad  hoc"  grouping  methods  (45), 
the  Resource  Need  Index  (100),  and  information 
theory  measures  (17,33).  The  second  category 
consists  of  patient-level  measures.  Of  these,  the 
most  well  known  is  DRGs.  The  other  approaches 
reviewed  in  this  chapter  include  two  major  efforts 
to  measure  severity  of  illness  within  a  disease 
entity:  Disease  Staging  (24)  and  the  Severity  of 
Illness  Index  (30,31).  Finally,  the  discussion  in- 
cludes a  new  approach  to  defining  patient  cate- 
gories and  assessing  treatment  patterns,  known 
as  Patient  Management  Categories  (PMCs)  (107). 
These  last  three  approaches  should  be  viewed  as 
potential  alternatives  to  DRGs,  although  the 
Severity  of  Illness  Index  can  also  be  viewed  as  a 
complement  to  them. 

Hospital-Level  Measures 

The  institutional-level  measures  referred  to 
above  all  represent  aggregations  of  patient  data 
designed  to  capture  the  overall  case-mix  complex- 
ity of,  and  the  resource  implications  for,  a  par- 
ticular hospital.  Of  these,  the  most  rudimentary 
can  be  termed  the  "ad  hoc"  grouping  techniques. 
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These  involve  the  collection  of  diagnostic  infor- 
mation for  patients  from  a  sample  of  hospitals  and 
aggregating  those  data  in  ways  that  appear  to  be 
analytically  meaningful.  For  example,  Lave  and 
Lave  (45)  used  this  approach  to  define  a  set  of 
characteristics  for  each  hospital  they  studied.  In 
their  study,  a  set  consisted  of  proportions  of  pa- 
tients in  broad  diagnostic  categories,  such  as  car- 
diovascular diseases.  The  categories  selected  were 
assumed  to  distinguish  groups  of  patients  that 
have  different  resource  requirements,  although  no 
data  were  available  to  directly  evaluate  that  hy- 
pothesis. 

A  measure  that  takes  resource  use  directly  into 
account  is  the  Resource  Need  Index  (RNI),  devel- 
oped by  the  Commission  on  Professional  and 
Hospital  Activities  (100).  The  construction  of  RNI 
is  a  two-step  process.  The  first  step  involves  the 
development  of  "relative  need  units"  for  each 
diagnosis  (or  diagnostic  category).  The  units, 
which  are  based  entirely  on  charge  information, 
represent  the  ratio  of  average  charges  for  a  par- 
ticular diagnosis  to  overall  average  charges.  RNI 
is  then  constructed  as  the  average  number  of  rel- 
ative need  units  for  a  given  hospital.  RNI  thus 
makes  a  start  at  the  simultaneous  evaluation  of 
diagnosis  and  resource  use,  though  a  possible 
drawback  lies  in  its  reliance  on  charges  as  the  sole 
indicators  of  resource  requirements.  To  the  ex- 
tent that  differences  between  charges  and  costs  dif- 
fer by  type  of  service,  hospitals'  charges  may  not 
reflect  actual  resource  use  very  precisely. 

Finally,  information  theory  measures  have  also 
been  derived  for  the  institution  as  a  whole.  Studies 
by  Evans  and  Walker  (17)  and  Horn  and  Schu- 
macher (33)  have  employed  this  approach  to  case- 
mix  measurement.  Information  theory  measures 
are  based  on  the  assumptions  that  rare  conditions 
are  complex  and  tend  to  be  treated  by  a  few  spe- 
cialized hospitals.  In  contrast,  common  conditions 
are  assumed  to  be  less  complex  and  likely  to  be 
uniformly  distributed  across  hospitals.  The  meas- 
ure is  derived  mathematically  from  the  propor- 
tions of  cases  in  each  diagnostic  category.  The 
highest  scores  for  this  measure  will  therefore  go 
to  the  "most  complex"  hospitals — i.e.,  those  that 
treat  the  uncommon  diseases.  The  specific  re- 
source requirements  of  any  of  the  diseases,  in- 
cluding the  rare  ones,  are  not  explicitly  considered 


in  the  information  theory  approach.  Instead,  its 
validity  in  measuring  case-mix  complexity  rests 
on  the  validity  of  underlying  assumptions. 

The  only  common  threads  in  these  divergent 
techniques  are  their  use  of  diagnostic  data  and 
their  assumptions  about  the  appropriateness  of 
aggregating  the  information  to  the  hospital  level. 
While  this  aggregation  is  undoubtedly  convenient, 
it  involves  considerable  simplification  and,  as  a 
consequence,  loss  of  information.  Some,  such  as 
Klastorin  and  Watts  (44),  have  considered  the 
issue  of  hospital-level  case-mix  indices  and  have 
concluded  that  summary  indices  may  not  be  com- 
parable across  hospitals.  However,  the  thrust  of 
most  recent  research  in  the  area  of  case-mix 
measurement  has  been  toward  the  development 
of  patient-level  measures.  Though  it  is  possible 
to  aggregate  these  measures  into  a  hospitalwide 
index  (and  indeed  several  such  indices  have  al- 
ready been  constructed),  such  aggregation  has  not 
been  a  principal  focus  of  the  development  process. 

Patient-Level  Measures 

Diagnosis  Related  Groups 

DRGs  are  undoubtedly  the  most  well  known 
of  the  patient  classification  systems  that  have  been 
introduced  during  recent  years.  As  this  section  in- 
dicates, however,  several  major  alternatives  now 
exist  that  differ  from  DRGs  both  conceptually  and 
in  practice.  All  of  the  prominent  systems  are  de- 
scribed briefly  in  this  chapter.  A  more  complete 
description  of  DRG  development  methods  can  be 
found  in  appendix  B. 

The  development  of  DRGs  has  been  ongoing 
since  the  late  1960s,  and  it  is  appropriate  to  view 
the  concept  as  one  that  is  continuously  evolving. 
The  evolution  of  DRGs  has  involved  both  con- 
ceptual refinements  and  technical  improvements, 
spurred  by  the  availability  of  more  and  better 
quality  input  data  and  by  feedback  from  a  wide 
variety  of  observers  and  users  of  DRGs.  It  is  likely 
that  the  evolution  will  continue  as  relevant  data 
increase  in  availability  and  improve  in  quality  and 
as  the  concept  is  subjected  to  more  and  more  scru- 
tiny. 

The  first  version  of  DRGs  to  be  widely  dissem- 
inated was  a  set  of  383  categories,  described  by 
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their  developers  in  1980  (19).  Subsequently,  in 
early  1982,  a  second  and  much  revised  set  of  467 
categories  was  issued  (103).  This  revised  set  bore 
little  resemblance  to  the  "original"  383,  as  it  was 
based  on  different  definitional  procedures  and  a 
different  coding  convention.  Both  sets  had  several 
common  objectives.  Both  were  designed  to  iden- 
tify patients  with  similar  expected  resource  use, 
measured  by  length  of  hospital  stay.  Both  versions 
were  defined  so  as  to  be  medically  meaningful  to 
physicians,  the  key  decisionmakers  within  the 
hospital  with  respect  to  patient  care,  though  the 
operationalization  of  this  objective  varied  sig- 
nificantly between  the  two.  Finally,  both  sets  of 
DRGs  were  deliberately  based  on  data  that  are 
commonly  available,  and  both  sets  sought  to  be 
limited  to  "manageable"  numbers  of  groups. 

In  general,  the  broad  outlines  for  the  construc- 
tion of  both  sets  of  DRGs  were  the  same  for  each 
version.  Actual  patient  stays  in  a  sample  of  hos- 
pitals were  the  units  of  analysis.  Each  patient's 
principal  diagnosis — i.e.,  the  principal  reason 
(after  study)  for  his/her  hospitalization — was 
coded  using  a  detailed  coding  system  that  allowed 
for  many  thousands  of  possibilities.  The  first  step, 
therefore,  was  to  collapse  the  detailed  diagnosis 
codes  into  meaningful,  but  broad,  subcategories 
called  "Major  Diagnostic  Categories  (MDCs)." 
These  MDCs  were  then  further  subdivided,  using 
a  combination  of  statistical  analysis  and  medical 
judgment,  according  to  other  characteristics  that 
accounted  for  differences  in  resource  use  within 
each  MDC.  (The  remainder  of  this  discussion  will 
focus  on  the  current  set;  a  comparison  of  the  two 
can  be  found  in  app.  B.) 

The  major  differences,  however,  appear  to  out- 
weigh the  similarities.  Significantly  modified  pro- 
cedures were  used  to  develop  the  467  DRGs. 
These  differences  included  the  involvement  of  a 
far  greater  number  of  participants,  many  of  them 
clinicians,  which  accompanied  a  shift  in  the  fun- 
damental orientation  of  the  development  process. 
Whereas  the  development  of  the  383  DRGs  had 
involved  both  statistical  analysis  and  expert 
clinical  judgment,  the  balance  between  the  two 
components  was  relatively  more  even  than  it  be- 
came in  the  revised  method,  in  which  the  balance 
was  shifted  in  favor  of  clinical  judgment. 


The  current  set  of  467  DRGs  was  derived  from 
23  MDCs,  most  of  which  were  defined  around 
organ  systems  of  the  body  (in  conformance  with 
the  organization  of  medical  practice).  Subdividing 
MDCs  into  DRGs  was  performed  by  expert  panels 
comprising  physicians  and  others  in  the  health  in- 
dustry. Their  decisions  were  guided  by  several 
criteria  that  had  been  established.  For  example, 
the  guidelines  required  that  the  initial  partition 
(when  possible)  be  based  on  the  presence  or  ab- 
sence of  a  surgical  procedure  performed  in  an  op- 
erating room.  Panels  were  also  instructed  to  rank 
order  surgical  procedures  according  to  resource 
intensity  and  to  assign  patients  with  multiple  pro- 
cedures to  the  procedure  involving  the  greatest 
intensity.  In  addition  to  considering  the  type  of 
surgery  performed,  the  nature  of  coexisting  con- 
ditions and  complications  were  explicitly  evalu- 
ated. "Substantial"  conditions  and  complications 
were  distinguished  from  those  less  significant.  Sur- 
gery, coexisting  conditions,  and  complications 
were  all  viewed  as  indicators  of  severity  of  illness. 
Finally,  other  variables  were  taken  into  account 
when  the  experts  determined  that  they  were  rele- 
vant. Examples  of  other  factors  used  for  subdivi- 
sion include  death  and  "left  hospital  against 
medical  advice." 

Though  clinical  judgments  dominated  the  deci- 
sionmaking process,  statistical  analysis  was  used 
to  aid  those  judgments.  Patient-level  data  were 
made  available  by  several  organizations,  prin- 
cipally the  Professional  Activity  Study  of  the 
Commission  for  Professional  and  Hospital  Activ- 
ities. These  data  were  viewed  to  be  representa- 
tive of  national  treatment  patterns.  Reduction  in 
variance  for  LOS  was  examined  for  possible  par- 
titioning variables,  but  the  fact  that  variance  may 
have  been  significantly  reduced  by  a  particular 
variable  did  not  guarantee  that  that  variable 
would  be  included  in  the  DRG  definition.  The 
need  to  group  patients  with  clinically  related 
diseases,  above  all,  dictated  which  measures 
would  be  used. 

The  outcome  of  this  process  was  a  mutually  ex- 
clusive and  exhaustive  set  of  467  DRGs.*  By  de- 


*In  operation,  there  are  468  DRGs,  the  last  for  patients  who  have 
received  an  operating  room  procedure  unrelated  to  their  MDC. 
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sign,  DRGs  can  be  determined  from  discharge  ab- 
stract data,  which  are  commonly  available  in 
computerized  form.  A  computer  algorithm  is 
available  to  classify  each  patient  into  the  ap- 
propriate DRG.  As  a  consequence,  use  of  this 
classification  system  poses  few  administrative 
burdens.  As  the  following  chapter  will  describe, 
little  empirical  research  has  been  conducted  to 
date  on  the  current  set  of  DRGs.  Some  recent  evi- 
dence indicates  that  there  still  remains  substan- 
tial within-DRG  variation  in  resource  use.  For  ex- 
ample, one  analysis  of  a  random  sample  of  cases 
in  12  high-volume  DRGs  applicable  to  older  pa- 
tients in  New  Jersey  hospitals  found  that  13.6  per- 
cent of  discharges  had  a  LOS  more  than  two  times 
the  average  of  cases  in  that  category  (75).  Analysis 
of  Medicare  discharges  for  1979  also  showed  a 
wide  range  of  within-DRG  variation  around  the 
mean  cost  per  discharge.  For  both  the  old  383 
DRG  and  the  new  467  DRG  classification  systems, 
it  was  found  that  DRGs  had  coefficients  of  varia- 
tion ranging  from  about  0.2  to  1.5  in  the  Medicare 
population  (93).  A  coefficient  of  variation  of  0.2 
can  be  interpreted  as  indicating  that  roughly  two- 
thirds  of  patients  in  the  DRG  have  costs  within 
20  percent  above  or  below  the  mean  cost  of  the 
DRG.  A  coefficient  of  1.5  indicates  that  about 
two-thirds  of  patients  in  the  DRG  lie  within  150 
percent  of  the  mean  cost.  The  new  DRGs  do  not 
appear  to  increase  the  homogeneity  of  the  groups 
with  respect  to  their  actual  consumption  of  re- 
sources. Finally,  the  extent  to  which  DRGs  are 
acceptable  to  clinicians  is  unclear. 

New  Jersey  and  several  other  States  have  used 
DRGs  in  hospital  payment  systems  with  varyingly 
degrees  of  success.  Appendix  C  contains  brief 
descriptions  of  several  State  per-case  payment 
systems,  some  of  which  used  DRGs. 

Disease  Staging 

Apart  from  DRGs,  the  most  prominent  patient- 
level  measure  in  the  literature  is  Disease  Staging. 
Both  Disease  Staging  and  the  Severity  of  Illness 
Index  (to  be  described  subsequently)  were  devel- 
oped to  address  the  perceived  need  to  measure  the 
severity  of  the  patient's  illness  as  well  as  his  or 
her  diagnosis.  Severity  has  been  defined  as  the  risk 
of  death  or  permanent  impairment  resulting  from 
the  illness  (38). 


Staging  consists  of  the  specification  of  pro- 
gressive levels  of  severity  for  disease  in  terms  of 
the  events  and  pathophysiological  observations 
that  characterize  each  stage  (24).  As  described  in 
Hornbrook  (38),  staging  involves  the  segmenta- 
tion of  a  disease  entity  into  five  primary  stages, 
which  are  defined  as  follows: 

•  Stage  0:  No  disease  present,  or  diagnosis 
unknown. 

•  Stage  1:  Disease  is  certain  and  no  complica- 
tions are  present  either  local  or  systemic. 

•  Stage  2:  Disease  process  is  limited  to  an  organ 
or  system;  significantly  increased  risk  of  com- 
plications. 

•  Stage  3:  Significantly  greater  problem  than 
stage  2:  multiple  site  involvement;  general- 
ized systemic  involvement;  poor  prognosis. 

•  Stage  4:  Death  or  most  severe  stage  possible 
(i.e.,  the  final  event  of  the  illness). 

Six,  rather  than  five,  primary  stages  are  used  for 
cancers,  to  maintain  consistency  with  previous 
work.  (In  fact,  staging  was  first  used  in  oncology 
in  clinical  trials  of  new  treatments  to  incorporate 
illness  severity  into  experimental  design  and  evalu- 
ation (38).)  Substages  have  also  been  defined  for 
the  cancers. 

Stage  assignments  can  be  made  by  a  computer 
algorithm,  based  on  data  recorded  on  discharge 
abstracts.  Computer-assigned  stages,  however, 
may  represent  underestimates  of  the  stages  that 
technicians  would  derive  manually  from  medical 
records.  Again,  according  to  Hornbrook  (38),  un- 
derestimates may  occur  for  two  reasons:  1)  the 
primary  diagnostic  coding  systems  used  for  dis- 
charge abstracts  are  not  sufficiently  precise,  and 
2)  insufficient  data  are  included  on  the  discharge 
abstracts. 

Staging  is  the  product  of  physicians'  judgments 
about  the  biological  progression  of  a  given 
disease.  First  and  foremost,  it  was  developed  to 
be  a  clinically  meaningful  concept.  The  extent  to 
which  costs,  charges,  or  LOS  varied  within  stages 
was  not  considered  during  the  development  proc- 
ess. Although  some  limited  evaluation  has  indi- 
cated that  the  stages  of  a  disease  are  indeed  sys- 
tematically related  to  differences  in  those  other 
measures  (6,23),  the  relationship  between  the 
stages  of  a  disease  and  resource  consumption  has 
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not  yet  been  investigated  in  depth.  Further,  it  has 
not  been  demonstrated  that  the  individual  stages 
are  homogeneous  with  respect  to  resource  use 
(23).  In  addition,  the  stages  are  not  necessarily 
comparable  across  diseases,  as  each  disease  enti- 
ty is  staged  separately.  Consequently,  stage  2  of 
a  surgical  condition  may  be  much  more  serious 
than  stage  2  of  a  medical  condition  and  thus  re- 
quire more  resources  during  treatment. 

The  primary  advantages  of  Disease  Staging  lie 
in  its  apparent  meaningfulness  to  clinicians,  as 
well  as  in  the  direct  way  in  which  the  stages  cap- 
ture the  biological  severity  of  illness  within  a  given 
diagnosis.  Staging  has  the  added  advantage  of  re- 
quiring only  information  commonly  available  on 
computerized  discharge  abstract  data  (although 
some  precision  is  sacrificed  when  computerized 
methods  are  used).  A  significant  drawback  lies  in 
the  likelihood  that  certain  diseases  cannot  be 
staged.  (In  general,  medical  conditions  are  more 
difficult  to  stage  than  surgical.)  The  fact  that 
resource  consumption  was  not  an  explicit  consid- 
eration in  developing  the  stages  (and  as  a  result 
may  or  may  not  be  captured  by  them)  may  be 
a  serious  drawback  if  stages  were  used  in  a  reim- 
bursement context.  Moreover,  since  stages  are 
based  on  single  diseases  and  on  the  prognosis  for 
each  patient,  they  ignore  concurrent  conditions 
and  other  patient  characteristics  which  affect 
resource  use,  such  as  social,  economic,  and  psy- 
chological factors  (38). 

Severity  of  Illness  Index 

Still  more  recent  than  staging  is  a  measure  that 
was  developed  to  reflect  the  overall  severity  of 
illness  of  the  patient,  and  not  just  the  severity  of 
the  principal  diagnosis.  The  Severity  of  Illness  In- 
dex, developed  at  Johns  Hopkins  University  (31), 
classifies  patients  into  four  severity  levels.  Unlike 
the  staging  procedure,  this  Severity  of  Illness  In- 
dex is  not  disease-specific  but  instead  was  designed 
to  apply  to  all  conditions  treated  in  the  medicine, 
surgery,  obstetrics/ gynecology,  and  pediatrics  de- 
partments of  hospitals.  Developed  in  conjunction 
with  a  panel  of  physicians  and  nurses,  the  index 
is  built  from  seven  criteria  deemed  to  be  the  best 
indicators  of  overall  illness  severity.  These 
include: 


•  stage  of  the  principal  diagnosis; 

•  complications  of  the  principal  condition; 

•  concurrent,  interacting  conditions  that  affect 
the  course  of  hospital  treatment; 

•  dependency  on  the  hospital  staff; 

•  extent  of  nonoperating  room  procedures; 

•  rate  of  response  to  therapy,  or  rate  of  recov- 
ery; and 

•  impairment  remaining  after  therapy  for  the 
acute  aspect  of  the  hospitalization. 

Data  relevant  to  each  of  the  above  criteria  are 
obtained  from  the  patient's  medical  record.  Ab- 
straction of  data  is  performed  manually,  by  a 
trained  rater.  Based  on  the  combined  pattern  of 
severity  levels  within  each  of  the  seven  criteria, 
the  rater  makes  a  judgment  about  the  overall 
severity  of  the  patient's  condition.  The  overall  in- 
dex can  range  from  1  (least  severe)  to  4  (most 
severe) . 

The  Severity  of  Illness  Index  may  be  used  as 
an  adjunct  to  other  patient  classification  systems, 
such  as  DRGs.  In  that  context,  refined  categories 
of  severity  can  be  developed  within  categories  of 
patients.  Current  research,  however,  suggests  that 
a  preferred  use  of  the  Severity  of  Illness  Index 
would  be  in  conjunction  with  a  very  broad  clas- 
sification system,  such  as  the  23  MDCs  described 
earlier  (30). 

The  major  advantage  of  the  Severity  of  Illness 
Index,  particularly  for  payment  purposes,  would 
appear  to  be  the  extent  to  which  it  explains  varia- 
tion in  resource  use.  In  a  comparative  analysis  in- 
volving six  disease  conditions,  Horn  and  col- 
leagues (36)  found  that  the  Severity  of  Illness  In- 
dex produced  groups  that  were  more  homogene- 
ous than  DRGs,  Disease  Staging,  or  PMCs  (to  be 
discussed  subsequently).  Homogeneity  was  as- 
sessed with  respect  to  total  charges,  LOS,  lab- 
oratory charges,  routine  charges,  and  often 
radiology  charges.  The  index  has  also  been  shown 
to  be  a  good  predictor  of  resource  use  (35).  This 
explanatory  power  may,  in  part,  result  from  the 
method  used  to  ascribe  a  severity  level  to  a  given 
patient.  Although  the  seven  criteria  do  not  ex- 
plicitly address  resource  use,  some  of  the  criteria 
(e.g.,  extent  of  nonoperating  room  procedures) 
are  clearly  correlated  with  it,  and  there  may  be 
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a  tendency  on  the  part  of  raters  to  take  it  into  ac- 
count when  forming  a  judgment  about  overall  se- 
verity (38). 

A  drawback  of  the  Severity  of  Illness  Index  is 
its  reliance  on  manual  abstraction  of  data  from 
the  medical  record  and  on  the  judgments  of  in- 
dividual raters.  Although  recordkeeping  systems 
could  be  modified  in  such  a  way  that  the  data  nec- 
essary to  construct  the  Severity  of  Illness  Index 
would  be  available  on  computerized  discharge  ab- 
stracts, in  general,  discharge  abstract  systems  are 
currently  inadequate  for  this  purpose.  Thus,  as- 
signment of  severity  levels  by  this  method  is  rel- 
atively costly.  Also,  so  long  as  subjective  judg- 
ments are  employed  in  assigning  the  index  values, 
there  are  likely  to  be  problems  with  the  reliabili- 
ty and  acceptability  of  the  measure. 

The  acceptability  of  the  Severity  of  Illness  of 
Index  to  clinicians  is  currently  unclear.  Although 
the  development  of  the  index  was  in  conjunction 
with  physicians  and  nurses,  there  is  as  yet  no  in- 
dication of  how  meaningful  the  index  is  to  clini- 
cians around  the  country.  At  present,  the  chief 
advantage  of  this  approach  seems  to  be  its  suc- 
cess in  accounting  statistically  for  variation  in 
resource  use. 

Patient  Management  Categories 

A  criticism  that  has  been  leveled  at  all  case-mix 
measures  based  on  discharge  diagnosis  is  that  the 
diagnosis  at  discharge  is  not  the  only  relevant 
diagnostic  information  (106).  Instead,  it  is  argued 
that  diagnosis  at  the  time  of  admission  determines 
the  course  of  treatment  that  the  physician  will  em- 
ploy. In  other  words,  not  only  the  diagnosis  of 
the  patient,  but  also  the  reason  for  admission,  will 
affect  the  ultimate  LOS  and  total  costs/charges. 
Reasons  underlying  admission  can  range  from  ob- 
servation to  chemotherapy  to  major  surgery,  all 
of  which  have  vastly  different  implications  for 
resource  use.  Young  and  colleagues  (106)  also 
have  argued  for  the  development  of  a  measure- 
ment system  that  avoids  building  in  actual  treat- 
ment patterns,  regardless  of  their  appropriateness. 
They  favor  a  method  that  is  more  normative — 
i.e.,  one  that  views  patient  characteristics  and 
management  without  regard  to  current  treatment 
patterns  that  may  result  from  discretionary  deci- 


sions, differences  in  the  availability  of  particular 
facilities  and  services,  inefficiencies,  etc. 

As  a  consequence,  Young  and  colleagues  (105) 
at  Blue  Cross  of  Western  Pennsylvania  have  de- 
veloped an  alternative  patient  classification  sys- 
tem, whereby  patients  are  classified  into  PMCs.* 
PMCs  differ  from  most  of  the  other  systems,  in- 
cluding DRGs,  in  that  they  are  based  primarily 
on  the  patient's  clinical  characteristics.  The  defini- 
tions of  PMCs  do  not  hinge  on  how  the  patient 
was  treated  while  in  the  hospital.  PMCs  differ  in 
other  ways  as  well,  as  will  be  discussed  subse- 
quently. 

Like  the  other  case-mix  measures  (all  to  vary- 
ing degrees),  PMCs  have  been  developed  in  con- 
sultation with  physicians  so  that  they  represent 
clinically  meaningful  entities.  Both  final  diagnosis 
and  reason  for  admission  are  considered 
simultaneously  in  defining  the  categories.  PMCs 
have  been  designed  to  take  levels  of  severity  into 
account,  again  from  a  clinical  perspective.  For 
each  PMC,  physicians  have  specified  components 
of  care  (i.e.,  diagnostic  services,  treatment  pro- 
cedures, and  expected  LOS)  that,  in  their  view, 
are  required  for  the  effective  management  of  the 
typical  patient.  Thus,  a  "patient  management 
path"  has  been  associated  with  each  PMC.  These 
components  of  care  then  form  the  basis  for  the 
derivation  of  relative  cost  weights  for  each  PMC. 
Weights  are  based  on  actual  cost  data  from  six 
participating  hospitals  that  have  been  adjusted 
and  allocated  to  the  components  of  care.  The  iden- 
tification of  patient  management  paths  and  rel- 
ative costs  during  the  development  process  is 
another  distinguishing  feature  of  the  PMC  ap- 
proach. 

Currently,  PMCs  are  still  being  defined,  al- 
though it  is  anticipated  that  the  process  will  be 
completed  by  the  end  of  the  summer  of  1983. 
Computer  software  is  also  being  developed  that 
will  enable  the  automated  mapping  of  patients 
into  PMCs.  Although  discharge  abstract  data  typ- 
ically do  not  include  information  on  reason  for 
admission,  Hornbrook  (38)  reports  that  prelim- 
inary research  indicates  that  valid  mapping  into 


*Much  of  the  substance  of  this  discussion  was  drawn  from  un- 
published documents  provided  by  Wanda  W.  Young  (104,105). 
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PMCs  may  be  possible  without  collecting  addi- 
tional data. 

The  principal  advantage  of  PMCs  over  either 
DRGs  or  staging  would  appear  to  derive  from  the 
joint  consideration,  during  the  development  proc- 
ess, of  payment  and  patient  management.  While 
the  system  was  designed  for  use  in  a  payment  con- 
text, actual  patterns  of  use  (as  has  been  noted) 
were  not  directly  considered  in  defining  the  cat- 
egories. However,  the  relative  cost  of  each  PMC 
is  calculated  as  part  of  the  development  process. 
This  can  presumably  be  incorporated  into  a  pay- 
ment procedure.  What  is  most  unique  to  this  sys- 
tem, however,  is  its  recognition  that  patient  man- 


agement should  be  the  focus  of  any  system  that 
seeks  to  encourage  efficiency  and  the  deliberate 
attempt  on  the  part  of  the  developers  to  produce 
a  system  that  would  simultaneously  be  meaningful 
to  physicians  and  facilitate  efficiency  improve- 
ments in  the  management  of  patient  care. 

Because  the  system  is  not  yet  completed,  it  is 
premature  to  make  comparisons  between  it  and 
other  alternatives.  For  the  same  reason,  no  em- 
pirical evaluations  have  yet  been  performed. 
Clearly,  however,  PMCs  represent  an  interesting 
innovation  in  the  area  of  case-mix  measurement 
that  has  considerable  potential. 


SUMMARY 

Until  recent  years,  case  mix  has  been  measured 
by  hospital-level  surrogates  for  patient  care  out- 
put. These  measures  have  been  derived  from 
readily  available  sources  of  data  and  generally 
represent  crude  volume  and  performance  meas- 
ures along  with  relevant  characteristics  of  the 
hospital  (e.g.,  teaching  status)  and  location. 

The  early  measures  have  been  useful  in  explain- 
ing some  of  the  observed  interhospital  variations, 
but  it  is  apparent  that  these  measures  do  not  con- 
tain the  amount  of  information  necessary  to  ac- 
curately capture  interhospital  case  mix  differences. 
As  a  result,  considerable  effort  has  been  devoted 
in  the  past  decade  to  developing  new  and  im- 
proved measures  of  patient  care  output.  The  most 
well  known  of  these  advances,  DRGs,  are  the  sub- 
ject of  this  technical  memorandum.  Other  ad- 
vances, including  both  substitutes  for  and  com- 
plements to  DRGs,  have  also  been  reviewed  brief- 
ly in  this  chapter. 

The  major  advances  in  measuring  health  care 
output  have  been  in  the  area  of  severity  of  illness 
measurement.  Disease  Staging  and  the  Severity 
of  Illness  Index  were  both  designed  to  provide  a 
framework  for  classifying  diseases  according  to 
the  relative  severity  of  the  patient's  condition. 
Both  have  required  extensive  developmental  work 
and  testing,  which  are  still  underway.  Use  of  either 
measure  would  require  more  data  than  are  gen- 


erally available  at  the  present  time,  though  the 
staging  approach  can  be  employed  using  data  that 
are  normally  included  in  hospitals'  computerized 
records.  Neither  measure  has  reached  the  point 
where  it  is  suitable  for  widespread  implementa- 
tion in  a  reimbursement  context.  However,  the 
existence  of  such  measures,  at  a  minimum,  serves 
as  a  reminder  that  the  relative  severity  of  patients' 
illnesses  is  important  to  consider  when  measur- 
ing case  mix. 

Patient  Management  Categories  represent  the 
newest  of  the  major  advances  in  case-mix  meas- 
urement. It  will  still  be  some  time  before  the 
system  is  fully  operational  and  adequate  testing 
can  be  performed.  In  the  short  term,  however, 
this  method  of  patient  classification  again  rep- 
resents a  reminder  that  currently  used  methods 
may  not  be  appropriately  targeted. 

This  review  of  alternative  methods  of  measur- 
ing hospital  case  mix  has  revealed  that  early 
methods  are  lacking  in  precision  and  that  the  new 
approaches  (with  the  exception  of  DRGs)  are  not 
yet  ready  for  widespread  use.  Clearly,  any  "re- 
fined" system  that  tackles  patient-level  case-mix 
information  will  require  considerably  more  data 
than  has  been  employed  (or  even  available)  in  the 
past.  Feasibility  considerations,  therefore,  should 
include  the  relative  administrative  burdens 
associated  with  each  measure  as  well  as  the  stage 
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of  development  each  measure  has  reached.  Most  statistical  evidence)  in  order  to  assess  the  ap- 
importantly,  the  conceptual  differences  among  the  propriateness  of  each  for  the  purposes  it  is  to 
alternatives  should  be  evaluated  (as  well  as  the  serve. 
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INTRODUCTION 

The  use  of  Diagnosis  Related  Groups  (DRGs) 
in  hospital  payment  has  grown  from  an  experi- 
ment in  a  handful  of  hospitals  to  national  Med- 
icare policy  in  just  3  years.  At  the  time  of  passage 
of  the  1983  Social  Security  Amendments  (Public 
Law  98-21),  which  established  a  national  Medicare 
prospective  payment  system  using  DRGs,  the 
Medicare  program  was  planning  to  use  DRGs  to 
implement  the  hospital  expenditure  control  pro- 
visions of  the  Tax  Equity  and  Fiscal  Responsibility 
Act  of  1982  (TEFRA).  Before  that,  DRG  payment 
had  been  used  for  only  2  years  in  26  hospitals  in 
New  Jersey  and  even  fewer  in  Maryland.* 


*See  app.  C  for  detailed  descriptions  of  selected  DRG  payment 
systems. 


The  rapid  acceptance  of  DRG  payment  in  the 
absence  of  much  experience  argues  for  a  careful 
look  at  its  implications,  both  good  and  bad,  for 
medical  technology.  DRG  payment  methods  es- 
tablish incentives  for  the  use  of  medical  technol- 
ogies both  within  and  outside  of  hospitals  that 
differ  markedly  from  those  of  retrospective  cost- 
based  reimbursement  and  other  kinds  of  prospec- 
tive payment.  These  new  incentives  have  implica- 
tions for  the  efficiency  and  quality  of  care 
delivered  to  Medicare  beneficiaries.  This  chapter 
will  examine  the  implications  of  DRG  payment 
for  the  amount,  characteristics,  prices,  and  set- 
tings of  medical  technology  use. 


DRG  PAYMENT:  AN  OVERVIEW 

Theoretically,  DRGs  could  be  used  in  any  hos- 
pital payment  method,  including  retrospective 
cost-based  reimbursement,  but  their  importance 
in  payment  comes  from  their  use  as  part  of  pro- 
spective per-case  payment  systems.  Per-case  pay- 
ment refers  to  any  prospective  hospital  payment 
system  with  fixed  rates  of  payment  based  on  the 
hospital  admission,  not  on  the  number  and  types 
of  services  or  number  of  days  of  care  provided. 
Per-case  payment  is  a  radical  departure  from  tra- 
ditional cost-based  reimbursement  and  even  from 
other  kinds  of  prospective  payment.  One  of  the 
unique  features  of  a  per-case  payment  system  is 
that  it  cannot  survive  for  long  without  a  way  to 
adjust  payment  for  differences  in  case  mix;  other- 
wise serious  inequities  among  hospitals  would  be 
likely  to  develop,  and  selective  admitting  strat- 
egies would  be  encouraged. 

DRGs  represent  only  one  possible  approach  to 
characterizing  hospital  case  mix;  but  as  the 


previous  chapters  demonstrate,  the  DRG  system 
is  the  only  explicit  case-mix  measurement  ap- 
proach that  is  now  ready  for  use  in  a  payment 
system.  It  is  not  surprising,  then,  that  the  search 
for  a  case-mix  adjuster  has  led  to  DRGs.  DRG 
payment  is  defined  here  as  any  per-case  hospital 
payment  method  in  which  differences  in  case  mix 
are  taken  into  account  using  DRGs  to  classify  case 
types.  Appendix  C  provides  examples  of  various 
types  of  per-case  payment  methods  that  have  been 
applied  or  suggested  for  use  by  third-party  payers. 

Per-case  payment  is  possible  without  the  use 
of  DRGs,  but  any  such  method  must  somehow 
adjust  for  case  mix,  if  only  implicitly.  One  fre- 
quently used  approach  to  per-case  payment  that 
does  not  use  DRGs  or  any  other  explicit  case-mix 
measure  is  to  tie  each  hospital's  future  rate  per 
case  to  its  own  costs  per  case  in  a  fixed  base  year 
(2).  The  base  year  cost  is  presumably  a  reflection 


98-823  0  - 


8  3 


23 


24 


of  the  mix  of  cases  treated  by  the  hospital  in  that 
year.  So  long  as  it  can  be  assumed  that  the  hos- 
pital's case  mix  is  stable  and  not  subject  to 
manipulation,  this  is  a  reasonable,  though  im- 
precise, implicit  case-mix  adjustment  method.  As 
time  passes,  however,  the  assumptions  of  stability 
and  nonmanipulation  of  case  mix  become  more 
and  more  tenuous,  requiring  ever  more  cumber- 
some appeals  processes  or  revisions  than  in  a 
system  with  explicit  case-mix  adjustment.* 

There  are  two  general  approaches  to  the  use  of 
DRGs  in  per-case  payment:  1)  DRG-specific  prices 
per  case;  and  2)  a  single  rate  per  case  that  reflects 
the  hospital's  case  mix  determined  by  a  DRG- 
based  case-mix  category.  The  first  approach, 
DRG-specific  prices  per  case,  requires  the  payer 
to  issue  a  separate  rate  for  each  DRG.  The  payer 
may  pay  a  unique  rate  for  each  DRG  in  each  hos- 
pital, the  same  amount  for  each  DRG  regardless 
of  the  hospital  in  which  care  is  rendered,  or  dif- 
ferent amounts  for  any  given  DRG  depending  on 
the  location  or  particular  characteristics  of  the 
hospital. 

The  case-mix  category  approach  requires  that 
hospitals  be  classified  into  a  number  of  groups 


"Other  criticisms  can  be  lodged  against  this  implicit  case-mix  ad- 
justment method.  The  most  important  is  that  it  rewards  past  ineffi- 
ciency. Hospitals  which  have  been  relatively  efficient  in  treating  pa- 
tients will  have  a  lower  cost  base  than  those  which  have  been  less 
so  prior  to  initiation  of  the  per-case  system.  This  criticism  can  also 
be  made  of  some  DRG  payment  systems,  particularly  those  in  which 
rate  per  DRG  is  based  totally  or  partially  on  the  hospital's  own  cost 
per  DRG. 


based  on  similarities  in  their  case  mixes.  All 
hospitals  in  a  group  would  be  paid  a  uniform  rate 
per  case.  A  DRG  case-mix  index  is  a  categoriza- 
tion method  in  which  each  hospital  is  assigned  a 
unique  index  value  reflecting  the  relative  resource 
requirements  of  its  particular  patients.  The  index 
value  is  determined  by  a  formula  using  DRGs. 

The  two  approaches  to  DRG  payment — DRG- 
specific  prices  and  DRG-based  case-mix  adjust- 
ers— do  not  differ  much  from  one  another.  The 
principal  difference  is  in  the  time  period  on  which 
case-mix  measurement  is  based.  A  DRG  index 
must  be  constructed  on  the  basis  of  case  mix  in 
some  prior  time  period,  perhaps  the  most  recent- 
ly completed  fiscal  year.  A  DRG-specific  pricing 
system  adjusts  for  changes  in  case  mix  as  they  oc- 
cur. Thus,  any  fluctuations  in  case  mix  that  oc- 
cur either  by  chance  or  by  a  hospital's  actions, 
such  as  the  introduction  of  a  new  service,  would 
be  reflected  immediately  in  a  DRG-specific  pric- 
ing system  but  would  enter  a  DRG  case-mix  ad- 
justment system  only  as  time  passes. 

Both  kinds  of  DRG  payment — DRG  prices  and 
DRG  case-mix  indexes — have  two  essential  com- 
ponents: the  average  level  of  payment  per  case; 
and  the  relative  weights  applied  to  each  DRG.  The 
average  payment  level  determines  how  stringent 
or  generous  the  payment  system  is  as  a  whole, 
while  the  relative  DRG  weights  or  prices  deter- 
mine the  profitability  of  one  DRG  relative  to 
another.  The  financial  incentives  of  a  DRG  pay- 
ment system  depend  on  both  the  average  level  and 
the  relative  weights. 


DRG  PAYMENT  AND  THE  USE  OF  MEDICAL  TECHNOLOGY 


Appendix  C  describes  eight  per-case  payment 
systems,  five  of  which  use  DRGs.  Three  DRG 
payment  systems  have  already  been  implemented, 
and  one  was  recently  enacted  for  the  Medicare 
program.  This  section  presents  an  analysis  of  the 
expected  effects  of  per-case  payment,  and  spe- 
cifically DRG  payment,  on  access  to  and  use  of 
medical  technologies.  For  the  purposes  of  this 
technical  memorandum,  medical  technology  is 
defined  as  the  drugs,  devices,  and  medical  and 
surgical  procedures  used  in  medical  care  and  the 


organizational  and  supportive  systems  within 
which  such  care  is  provided.  In  this  technical 
memorandum,  the  focus  is  on  drugs,  devices,  and 
procedures,  but  many  of  the  points  apply  to  the 
system  technologies. 

DRG  payment  establishes  a  new  set  of  finan- 
cial incentives  for  hospital  behavior  that  differs 
from  those  found  under  both  cost-based  reim- 
bursement and  other  kinds  of  prospective  hospital 
payment.  These  incentives  are  rooted  in  per-case 
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payment  itself,  but  their  effects  differ  with  the  par- 
ticular case-mix  measure  adopted.  For  example, 
while  financial  incentives  facing  hospitals  are 
generally  the  same  under  the  old  383  DRGs  and 
the  new  467  DRGs,  their  strength  and  the  ability 
of  hospitals  to  respond  to  them  may  differ.  This 
discussion  concentrates  on  the  new  DRGs  on  the 
assumption  that  they  are  more  refined  than  the 
old  DRGs  and,  at  present,  are  more  practical  than 
any  alternative  case-mix  measurement  approach 
(see  ch.  2).  It  should  be  understood  that  the  basic 
incentives  are  the  result  of  paying  by  the  case  and 
will  remain  to  some  extent  regardless  of  the  case- 
mix  measurement  approach  taken. 

Despite  the  fact  that  DRG  payment  has  been 
embraced  by  Congress  and  the  administration  in 
the  past  9  months,  there  is  no  empirical  evidence 
available  on  its  effect  on  access  to  or  use  of  med- 
ical technologies.  Evaluations  of  New  Jersey's  and 
Maryland's  DRG  systems  on  the  use  of  services 
within  or  outside  of  hospitals  are  not  yet  avail- 
able. These  programs  are  themselves  so  new  or 
of  such  limited  scope  that  they  cannot  offer  em- 
pirical evidence  on  which  to  draw  conclusions. 

Evidence  does  exist  on  the  effect  of  other  types 
of  prospective  hospital  payment  on  the  use  of 
medical  technologies.  As  part  of  a  comprehensive 
study  of  nine  State-legislated  hospital  ratesetting 
systems,  Worthington  and  Piro  (102)  found  that 
programs  that  pay  hospitals  on  the  basis  of  a  per- 
diem  rate  all  produced  an  increase  in  hospitals' 
average  lengths  of  stay  (LOS)  and  occupancy 
rates.  This  result  would  be  expected  from  a  per- 
diem  ratesetting  system  in  which  the  longer  pa- 
tients stay,  the  more  revenue  the  hospital  receives. 
However,  a  per-diem  ratesetting  program  should 
also  encourage  increases  in  rates  of  inpatient  ad- 
mission, but  no  such  admission  effects  were 
found.  These  findings  suggest  that  manipulating 
admission  rates  may  be  more  difficult  than  in- 
creasing the  length  of  hospital  stay  for  those 
already  admitted.  Taken  as  a  whole,  however,  the 
results  do  suggest  that  decisionmakers  in  hospitals 
respond  in  predictable  ways  to  financial  incentives 
for  the  use  of  hospital  services.  Consequently,  in 
the  absence  of  empirical  evidence  on  the  effects 
of  DRG  payment  on  medical  technology  use,  an 


assessment  of  the  direction  and  strength  of  its 
financial  incentives  is  reasonable. 

General  Incentives  of  DRG  Payment 

To  understand  how  DRG  payment  affects  in- 
centives to  use  particular  medical  technologies, 
it  is  helpful  first  to  examine  incentives  affecting 
the  use  of  hospital  and  other  health  services  in 
general.  These  general  incentives  ultimately  trans- 
late into  specific  demands  for  medical  technolo- 
gies. 

DRG  payment  creates  two  fundamental  incen- 
tives: to  reduce  the  cost  to  the  hospital  of  each 
inpatient  hospital  stay;  and  to  increase  the  number 
of  inpatient  admissions. 

Incentives  To  Reduce  Cost  Per  Case 

The  incentive  to  reduce  cost  per  case  is  the 
motivation  for  per-case  payment  in  the  first  place. 
Per-case  payment  is  predicated  on  the  belief  that 
hospitals  have  many  opportunities  to  save  money 
by  operating  more  efficiently  and  offering  a  more 
cost-effective  mix  of  services.  Per-case  payment 
rewards  hospitals  that  take  advantage  of  these  op- 
portunities. 

Reductions  in  cost  per  admission  can  be 
achieved  by  reducing  LOS,  the  number  or  mix  of 
services  provided  during  the  stay,  or  the  prices 
paid  for  inputs  into  the  production  of  hospital 
services.  Reductions  in  LOS  are  likely  to  have  the 
greatest  immediate  effects  on  per-case  costs,  al- 
though such  savings  would  be  lower  for  hospitals 
already  operating  at  low  occupancy  rates.  A  re- 
duction in  occupancy  rate  does  not  result  in  a  pro- 
portional reduction  in  operating  costs,  because 
many  of  these  (e.g.,  utilities,  housekeeping,  ad- 
ministration) may  be  largely  fixed.  Thus,  in  hos- 
pitals with  low  occupancy,  the  incentive  to  reduce 
LOS,  though  present,  will  be  less  than  in  hospitals 
with  a  high  daily  census  and  a  backlog  of  poten- 
tial admissions.  Recent  studies  have  demonstrated 
that  the  well-known  regional  differences  in  aver- 
age LOS  in  the  United  States  persist  even  when 
diagnosis  and  severity  of  illness  are  taken  into  ac- 
count (37,89).  Thus,  there  may  be  substantial 
room  for  reduction  of  LOS  in  some  areas  of  the 
country. 


26 


Shorter  LOS  could  have  positive  or  negative 
effects  on  patients'  health.*  On  the  one  hand,  hos- 
pitalization itself  carries  the  risk  of  iatrogenic  ill- 
ness; shorter  lengths  of  stay  reduce  this  risk.  Psy- 
chological factors  associated  with  hospitalization 
may  also  be  important  in  adversely  affecting  out- 
comes. On  the  other  hand,  too  early  discharge 
could  place  patients  at  risk  of  inadequate  care  and 
threaten  recovery.  For  example,  patients  with 
serious  infections  have  often  remained  hospital- 
ized simply  to  receive  long-term  intravenous  an- 
tibiotic therapy.  There  is  suggestive  evidence  that 
hospital-sponsored  home  antibiotic  therapy  pro- 
grams can  save  total  hospital  costs  and  be  safe  if 
accompanied  by  adequate  patient  training  and 
monitoring  (43,82).  However,  the  potential  for 
inadequate  education  and  followup  by  hospital 
personnel  exists.  While  financial  incentives  under 
DRG  payment  would  encourage  home  intrave- 
nous antibiotic  therapy,  they  would  also  discour- 
age the  expenditure  of  resources  to  educate  and 
monitor  patients  adequately. 

The  incentives  inherent  in  DRG  payment  re- 
garding the  use  of  particular  ancillary  services  are 
complex.  The  cost  of  ancillary  services  whose  use 
would,  on  the  average,  shorten  hospital  LOS, 
would  be  weighed  against  the  savings  from  reduc- 
tions in  LOS.  The  effect  on  any  particular  an- 
cillary service  would  depend  on  the  nature  of  these 
cost  tradeoffs.  For  example,  hospitals  might  pro- 
vide more  high-cost  antibiotics  prophylactically 
if  these  were  shown  to  substantially  reduce  the 
average  LOS  through  reductions  in  hospital-ac- 
quired infection  rates.  Or,  as  another  example, 
liaison  psychiatric  services,  which  appear  to 
shorten  LOS  of  postoperative  elderly  patients  (47), 
might  be  provided  more  frequently  under  DRG 
payment  than  under  cost-based  reimbursement. 
A  probable  byproduct  of  DRG  payment  will  be 
an  increase  in  the  demand  for  and  supply  of  in- 
formation on  such  cost  tradeoffs.  Nevertheless, 
if  the  consensus  is  correct  that  ancillary  services, 
particularly  diagnostic  tests,  have  been  provided 
in  the  past  without  adequate  consideration  for 
their  impact  on  total  hospital  costs  (1,26,52,56) 
then  the  net  effect  of  per-case  payment  would  be 


This  topic  is  the  subject  of  OTA's  Health  Technology  Case  Study 
#24,  "Variations  in  Hospital  Length  of  Stay:  Their  Relationship  to 
Health  Outcomes." 


to  reduce  the  intensity  or  amount  of  these  services 
per  stay. 

The  incentive  to  reduce  the  price  of  technologies 
such  as  drugs  and  medical  supplies  is  obvious.  In 
the  past  10  years,  hospitals  have  increasingly  em- 
braced membership  in  group  purchasing  plans  and 
generic  substitution  programs.  For  example,  hos- 
pital membership  in  pharmacy  purchasing  groups 
grew  from  40  to  88  percent  between  1975  and  1981 
(16,83).  Generic  substitution — the  automatic  sub- 
stitution of  a  less  costly  but  chemically  equivalent 
generic  drug  for  a  prescribed  brand-name  drug — 
has  become  commonplace  in  U.S.  hospitals:  96 
percent  of  hospitals  responding  to  a  national 
survey  in  1981  reported  having  such  programs 
(16).  The  pressure  to  find  new  ways  to  save  on 
the  purchase  of  drugs  and  supplies  should  con- 
tinue. A  logical  outcome  of  this  trend  is  a  decline 
in  product  variation  as  hospitals  and  their  pur- 
chasing groups  seek  further  price  reductions  and 
strengthen  the  competitive  position  of  products 
with  high  sales  volumes. 

Incentives  To  Increase  Admissions 

DRG  payment  encourages  hospitals  to  increase 
admissions  selectively.  Whereas  cost-  and  charge- 
based  reimbursement  gave  the  hospital  an  incen- 
tive to  keep  occupancy  rates  high  by  increasing 
either  admissions  or  LOS,  only  admissions  pro- 
duce or  increase  revenue  under  DRG  payment. 
Every  new  admission  generates  new  revenue  (in 
the  amount  of  the  DRG  price)  and  new  costs. 
Serving  patients  in  some  DRGs  will  be  more  prof- 
itable than  in  others,  because  those  DRGs  will 
have  higher  ratios  of  price  to  cost.  The  hospital 
would  naturally  want  to  encourage  the  more  prof- 
itable admissions.  If  the  average  level  of  payment 
is  high  enough  that  all  DRGs  are  profitable,  then 
the  hospital  has  an  incentive  to  increase  admis- 
sions in  general,  but  the  most  profitable  admis- 
sions should  still  be  sought  more  vigorously. 

A  variety  of  mechanisms  is  available  to  increase 
admissions  selectively,  including  recruitment  of 
physicians  in  key  specialties,  adoption  of  services 
useful  in  certain  DRGs,  and  marketing  campaigns 
targeted  to  preferred  patients  or  their  physicians. 
These  strategies  may  be  called  "competitive"  in 
that  they  are  designed  to  draw  patients  from  other 
hospitals. 
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As  competition  for  admissions  increases  under 
per-case  payment,  some  specialization  in  service 
delivery  can  be  expected  (5).  Since  the  per-unit 
costs  of  major  services  often  decline  as  service 
volumes  increase,  hospitals  with  high  service  vol- 
umes in  specific  DRGs  will  find  them  more  prof- 
itable, and  those  with  low  volumes  less.  When 
a  hospital  finds  that  a  service  is  unprofitable  and 
when  the  prospects  for  more  efficient  operation 
or  increases  in  volume  are  dim,  it  may  abandon 
the  service.  For  example,  a  hospital  in  New  Jersey 
recently  closed  its  hyperbaric  chamber  because  it 
was  found  to  be  unprofitable  under  DRG  pay- 
ment. Those  in  need  of  hyperbaric  services  (pri- 
marily divers)  will  be  referred  to  a  hospital  in  New 
York  City  (64).  However,  competition  for  admis- 
sions can  also  drive  hospitals  to  maintain  unprof- 
itable services  if  their  existence  is  important  to  the 
maintenance  of  the  hospital's  position  with  physi- 
cians or  patients. 

Specialization  in  service  delivery  may  have  de- 
sirable effects  on  quality  as  well  as  cost,  since  for 
many  services  there  is  a  positive  relationship  be- 
tween quality  and  volume  (5).  However,  these 
gains  in  quality  and  cost  could  be  partially  or 
totally  offset  by  reductions  in  patient  access  to 
services.  Since  it  is  difficult  to  predict  the  kinds 
of  services  that  will  be  subject  to  specialization 
under  DRG  payment,  the  desirability  of  future 
patterns  of  service  availability  is  unknown.  As 
DRG  payment  is  implemented  nationwide,  pat- 
terns of  service  specialization  among  hospitals 
should  be  carefully  monitored. 

Hospitals  may  turn  to  noncompetitive  strategies 
to  increase  admissions  and  lower  per-case  costs. 
For  example,  physicians  or  staff  might  be  en- 
couraged directly  or  indirectly  to  hospitalize 
marginally  ill  patients  and  to  discharge  and  re- 
admit patients  at  a  later  date  for  deferrable  pro- 
cedures that  might  otherwise  be  performed  as  part 
of  a  single  stay.  This  "revolving  door"  incentive 
is  a  new  phenomenon,  unique  to  per-case  pay- 
ment. For  example,  a  patient  under  treatment  for 
pneumonia  might  be  found  during  the  course  of 
the  hospital  stay  to  have  a  urological  condition 
requiring  a  deferrable  therapeutic  procedure. 
Rather  than  initiate  therapy  during  the  first  stay, 
the  physician  might  discharge  the  patient  for  re- 
admission  at  a  later  date.  This  strategy  is  both 


easy  for  physicians  to  implement  and  difficult  for 
third-party  payers  to  control. 

The  incentive  to  increase  admissions  selective- 
ly has  its  counterpart  in  an  incentive  to  avoid  ad- 
mitting unprofitable  patients.  Patient  selection 
strategies  could  conceivably  be  used  to  exclude 
patients  in  unprofitable  DRGs  or  unprofitable  pa- 
tients within  a  DRG.  But  there  are  important  re- 
strictions on  the  potential  for  direct  manipulation 
of  case  loads.  Although  hospitals  may  be  able  to 
avoid  admissions  in  some  unprofitable  DRGs  by 
not  offering  the  necessary  facilities  or  services,  for 
many  patients  the  DRG  is  unknown  at  the  time 
of  admission.  Moreover,  to  discriminate  against 
the  less  profitable  (i.e.,  more  costly)  patients 
within  a  specific  DRG,  two  conditions  would  have 
to  hold.  First,  the  physician  would  have  to  be  able 
to  predict  with  reasonable  accuracy  the  relative 
costliness  of  different  patients  within  the  same 
DRG  at  the  time  of  admission;  and  second,  the 
physician  would  have  to  be  induced  not  to  ad- 
mit his  or  her  more  costly  (and  presumably  sicker) 
patients.  These  conditions  are  simply  unlikely  to 
be  met  frequently. 

Of  course,  a  hospital  could  simply  choose  not 
to  participate  in  the  DRG  payment  system  by  re- 
fusing all  such  patients.  While  this  response  is  in- 
feasible  in  an  all-payer  system,  it  might  be  attrac- 
tive to  some  hospitals  in  a  Medicare-only  system. 
Total  nonparticipation  would  be  financially  at- 
tractive to  a  hospital  if  the  average  DRG  payment 
level  were  to  lie  below  the  additional  (marginal) 
costs  of  serving  patients  in  any  DRG,  but  it  is 
unlikely  in  the  foreseeable  future  that  the  payment 
level,  which  is  calculated  on  the  basis  of  fully 
allocated  average  operating  costs,  will  be  less  than 
marginal  costs  for  all  DRGs  in  most  hospitals.  A 
hospital  could  decide  that  the  losses  in  some  DRGs 
outweigh  the  surplus  available  in  others,  but  with 
Medicare  accounting  for  about  30  percent  of  hos- 
pitals' revenues,  this  situation  would  also  be  rare. 
Thus,  the  probability  that  many  hospitals  will 
refuse  to  serve  any  DRG  patients  at  all  is  low. 

Constraints  on  Financial  Incentives 

Whether  the  financial  incentives  to  reduce  LOS 
and  the  cost  per  case  and  to  increase  admissions 
will  lead  hospitals  to  overadmit  patients  and 
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underprovide  services  is  an  empirical  question. 
The  potential  is  real,  but  the  possibility  of  adverse 
effects  on  access  and  quality  of  care  under  DRG 
payment  is  moderated  by  several  built-in  con- 
straints whose  strength  is  unknown  at  present. 

First,  the  physician,  not  the  hospital  admin- 
istrator, makes  the  decision  to  admit  and  dis- 
charge patients  and  order  procedures.  The  physi- 
cian's income  often  is  dependent  on  hospitaliza- 
tion, as  in  the  case  of  surgical  admissions.  Physi- 
cian visits  to  hospitalized  patients  may  be  more 
lucrative  relative  to  their  time  requirements  than 
are  office  visits  (28).  Perhaps  most  important,  the 
physician's  professional  and  ethical  standards  pro- 
tect the  patient  from  the  withholding  of  needed 
care.  And,  in  a  DRG  payment  system  not  cover- 
ing all  payers,  the  physician  would  still  be  likely 
to  engage  in  a  uniform  style  of  practice  for  all 
patients. 

It  is  often  asserted  that  defensive  medicine — 
practices  that  are  employed  directly  in  response 
to  fears  of  malpractice  lawsuits — would  limit  the 
willingness  of  physicians  and  hospitals  to  engage 
in  practices  that  threaten  the  outcome  of  care  (91). 
The  strength  of  the  influence  of  malpractice  on 
physician  behavior  is  arguable.  There  are  no  direct 
objective  data  on  how  much  defensive  medicine 
is  practiced  today  or  how  much  it  costs.  Physi- 
cians have  claimed  in  some  surveys  that  they  per- 
form more  tests  than  they  otherwise  would  (67, 
85);  in  other  surveys  that  they  perform  fewer  tests 
(29)  due  to  malpractice  lawsuits. 

Hospitals  themselves  are  subject  to  malpractice 
suits,  which  have  risen  dramatically  since  the  first 


lawsuit  was  decided  against  a  hospital  in  1961 
(60,66).  Approximately  75  to  80  percent  of  all 
malpractice  claims  arise  from  medical  care  pro- 
vided in  hospitals  (60).  An  Institute  of  Medicine 
(IOM)  study  found  in  1978  that  a  relatively  small 
number  of  institutions  had  formal  programs  for 
managing  such  risks  (60),  but  their  frequency  and 
importance  is  growing  (71).  Even  if  objective  es- 
timates were  available  on  the  extent  of  defensive 
medicine  and  risk  management  under  present  con- 
ditions, it  would  be  dangerous  to  generalize  these 
results  to  a  DRG  payment  system,  where  the  fi- 
nancial incentives  conflict  with  the  incentives  to 
practice  defensive  medicine.  Thus,  at  this  time, 
one  can  only  conjecture  about  the  potential 
strength  of  defensive  medicine. 

To  the  extent  that  it  does  function  as  a  deter- 
rent to  the  underprovision  of  services,  defensive 
medicine  may  be  less  effective  in  protecting  the 
elderly  or  disabled.  There  is  a  general  consensus 
among  experts  that  these  patients  are  less  "liti- 
gious," in  that  they  are  less  likely  to  sue  physi- 
cians if  they  are  harmed.  A  commonly  cited  rea- 
son for  this  is  the  fact  that  malpractice  lawyers 
work  on  a  contingency  basis  and  rarely  accept 
cases  in  which  the  claimant  would  not  receive  a 
large  compensation  award.  Most  elderly  and  dis- 
abled persons  would  be  awarded  less  money  than 
younger  patients,  because  part  of  the  compensa- 
tion award  is  based  on  lost  wages  (60),  and  the 
elderly  and  disabled  generally  have  lower  income 
potential.  Table  1  shows  that  the  elderly  received 
less  money  in  closed  malpractice  cases  in  1978  re- 
gardless of  the  severity  of  the  injury  suffered  (61). 


Table  1.— Malpractice  Claims  Paid,  1978 


Age  of  injured  person 


Severity  of  injury 

Under  18 

18-24 

25-34 

35-44 

45-54 

55-54 

65  and  over 

Emotional  only 

Avg. 

indem. 

2,473 

8,298 

7,105 

7,052 

4,749 

969 

6,401 

Temporary:  insignificant 

Avg. 

indem. 

3,274 

3,080 

3,029 

3,332 

3,027 

2,354 

1,123 

Temporary:  minor 

Avg. 

indem. 

7,233 

7,330 

10,106 

7,552 

11,071 

7,444 

6,753 

Temporary:  major 

Avg. 

indem. 

14,039 

13,020 

21,771 

22,437 

19,582 

19,169 

15,333 

Permanent:  minor 

Avg. 

indem. 

43,260 

31,639 

33,513 

37,247 

34,400 

32,205 

18,233 

Permanent:  significant 

Avg. 

indem. 

151,908 

90,539 

93,221 

87,979 

89,435 

66,038 

43,176 

Permanent:  major 

Avg. 

indem. 

244,156 

151,519 

173,063 

238,696 

197,461 

93,361 

33,292 

Permanent:  grave 

Avg. 

indem. 

415,982 

347,417 

388,474 

361,507 

258,034 

182,325 

56,620 

Death 

Avg. 

indem. 

31,419 

53,134 

114,844 

138,495 

75,231 

53,402 

29,234 

All  other 

Avg.  indem. 

6,333 

6,491 

6,913 

10,129 

8,522 

6,875 

2,000 

Total 

Avg. 

indem. 

87,127 

32,761 

41,607 

54,857 

46,312 

32,605 

15,768 

SOURCE:  National  Association  of  Insurance  Commissioners,  Malpractice  Claims  Final  Compilation  (Medical  Malpractice  Closed  Claims  1975-1978),  vol.  2,  No.  2,  September 
1980,  table  2.8,  p.  59. 
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The  incentive  to  increase  admissions  could  con- 
ceivably be  limited  by  the  reluctance  of  patients 
to  be  hospitalized  for  marginal  indications  or  be 
subjected  to  the  "revolving  door."  The  Medicare 
beneficiary  is  currently  responsible  for  a  deducti- 
ble of  $304  upon  hospitalization  (18).  It  might  be 
argued  that  this  financial  disincentive  to  hos- 
pitalization would  moderate  the  incentive  to  ad- 
mit Medicare  patients.  Yet  the  deductible  is  not 
likely  to  act  as  an  effective  deterrent  to  hospital 
admission.  First,  approximately  65  percent  of 
Medicare  beneficiaries  have  private  supplemen- 
tary insurance  ("Medigap"  coverage)  which  often 
pays  for  part  or  all  of  the  deductible.  Second,  the 
elderly  patient  is  unlikely  to  question  "doctor's 
orders"  in  a  decision  involving  hospitalization. 
Third,  the  deductible  will  not  adequately  discour- 
age readmissions  because  the  beneficiary  is  liable 
for  the  deductible  upon  a  readmission  only  if  it 
occurs  more  than  60  days  later  than  the  previous 
episode  of  hospitalization.1 

In  summary,  natural  limits  do  exist  on  the  in- 
clination or  ability  of  hospitals  to  overadmit, 
discharge  too  rapidly,  and  underprovide  services. 
Yet,  the  magnitude  of  these  constraints  is  un- 
known, and  the  protection  of  the  elderly  in  par- 
ticular may  be  relatively  weak.  Programs  to  mon- 
itor hospital  performance  may  be  necessary  to 
identify  behavior  that  is  ultimately  costly  or  harm- 
ful resulting  from  the  economic  incentives  inherent 
in  DRG  payment. 

Key  Features  of  DRG  Payment  Systems 
That  Affect  Hospital  Incentives 

The  effects  of  any  DRG  payment  system  on  de- 
cisions in  hospitals  and,  hence,  on  medical  tech- 
nology use  are  influenced  by  five  critical  elements 
of  program  design: 

1.  the  proportion  of  the  hospital's  case  load 
covered  by  DRG  payment, 

2.  the  treatment  of  costs  as  pass-throughs, 

3.  the  methods  of  DRG  rate  construction, 

4.  the  methods  of  updating  DRG  rates,  and 

5.  the  level  of  risk  and  reward  built  into  the 
payment  system. 


The  Proportion  of  the  Hospital's  Case  Load 
Covered  by  DRG  Payment 

Every  case  excluded  or  exempted  from  the  DRG 
payment  system  will  weaken  its  incentives.  Ex- 
clusion of  major  payer  categories  from  the  system, 
for  example,  will  limit  its  leverage  on  hospitals.* 

Under  the  new  Medicare  law,  about  32  percent 
of  the  revenues  of  non-Federal  short-term  hos- 
pitals will  be  subject  to  DRG  payment  (27),  ex- 
cept in  the  few  States  with  DRG  payment  systems 
covering  other  payers  as  well.  DRG  payment 
could  become  even  less  important  if  States  devel- 
op alternative  prospective  payment  systems,  as 
the  law  allows  them  to  do.  Yet,  a  payment  system 
with  control  over  about  one-third  of  hospitals' 
revenues  is  not  inconsequential.  To  the  extent  that 
it  does  force  changes  in  hospitals'  behavior  and 
does  not  merely  shift  costs  to  other  payers,  Med- 
icare's DRG  payment  system  will  influence  the  use 
of  medical  technologies  by  all  kinds  of  patients. 
Many  changes  in  physicians'  practice  patterns  or 
hospitals'  purchasing  decisions  will  probably  be 
applied  broadly  across  all  patients.  And,  if  a 
hospital  decides  to  eliminate  a  service  to  discour- 
age unprofitable  DRGs,  the  service  would  be  un- 
available to  all  patients. 

The  leverage  of  a  DRG  payment  system  can  be 
reduced  by  exclusions  built  into  the  system  itself. 
For  example,  recognition  of  "outliers,"  cases  with 
unusually  high  or  low  resource  use,  may  reduce 
the  strength  of  DRG  incentives.  Approximately 
20  percent  of  all  cases  in  New  Jersey's  all-payer 
system,  comprising  35  percent  of  hospitals'  costs, 
fall  into  the  system's  outlier  category  (15).  And 
the  State's  criteria  for  declaring  a  case  an  outlier 
have  become  more  generous  over  time  (97). 

The  treatment  of  outliers  complicates  hospitals' 
incentives.  Exclusion  of  low-cost  cases  from  DRG 
payment  is  an  important  strategy  for  discourag- 
ing potentially  unnecessary  hospitalizations,  par- 
ticularly for  surgery  that  could  be  performed  on 
an  outpatient  basis.  Otherwise,  in  DRGs  contain- 
ing both  simple  and  complicated  procedures,  the 
hospital  will  have  an  incentive  to  admit  the  sim- 
ple surgeries  as  inpatients.  At  the  high  end  of  the 


Social  Security  Act,  sees.  1861(a)  and  1813(a). 


'Failure  to  cover  all  payers  has  important  implications  for  equi- 
ty among  payers,  but  that  topic  is  beyond  the  scope  of  this  mem- 
orandum. 
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cost  distribution,  there  may  be  incentives  to  in- 
crease LOS  in  order  to  qualify  a  patient  as  an 
outlier.  The  strength  of  these  incentives  depends 
on  the  location  of  the  cutoff  points — whether  they 
involve  only  a  few  or  many  patients — and  the 
payment  method  for  outliers.  New  Jersey's  DRG 
system,  which  pays  both  high  and  low  outliers 
on  the  basis  of  controlled  charges,  provides  an 
incentive  to  manipulate  LOS  in  high-cost  patients. 
The  Medicare  system,  which  as  currently  legis- 
lated has  no  low-cost  outliers,  may  encourage 
potentially  unnecessary  admissions. 

DRG  payment  systems  could  conceivably  ex- 
clude certain  types  of  cases  or  DRG  categories  on 
the  rationale  that  these  categories  or  services  need 
to  be  treated  in  a  special  way.  Patients  treated  in 
burn  care  centers  or  psychiatric  services,  for  ex- 
ample, could  be  excluded  from  DRG  payment  on 
the  grounds  that  these  patients  present  unique 
medical  and  social  problems.  However  justified 
such  exclusions  are,  they  would  nevertheless 
weaken  the  impact  of  DRG  payment  and,  depend- 
ing on  how  they  are  paid,  could  encourage  ad- 
missions in  these  categories. 

Treatment  of  Costs  as  Pass-Throughs 

"Pass-throughs"  are  elements  of  hospital  cost 
that  are  not  controlled  by  the  per-case  payment 
system.  Cost-based  reimbursement,  as  a  whole, 
can  be  interpreted  as  a  payment  method  in  which 
all  cost  categories  are  passed  through.  Per-case 
payment  systems  that  directly  link  a  hospital's  per- 
case  rates  in  a  given  year  to  its  own  previous 
year's  costs  are  only  minor  departures  from  pass- 
through  payment.  Effective  removal  of  pass- 
throughs  requires  a  break  in  the  link  between  the 
hospital's  own  current  costs  and  its  future  rate  of 
payment. 

Individual  cost  categories  are  treated  as  pass- 
throughs  to  varying  degrees  under  different  DRG 
payment  systems.  During  its  first  3  years  of  opera- 
tion, Medicare  will  treat  capital  costs  (deprecia- 
tion and  interest  payments)  as  complete  pass- 
throughs:  the  hospital  will  be  reimbursed  for 
whatever  capital  costs  are  incurred.  New  Jersey 
has  established  a  capital  facilities  allowance  for 
buildings  and  fixed  plant  and  equipment  that  is 
designed  to  meet  the  hospital's  need  for  cash  to 


pay  off  existing  debt  and  to  fund  the  downpay- 
ment  for  replacement  or  additions  approved  by 
the  health  planning  agency.  For  major  movable 
equipment,  such  as  beds  and  laboratory  instru- 
ments, the  State  allows  a  depreciation  rate  that 
is  adjusted  for  inflation  in  replacement  costs. 
Thus,  except  to  the  extent  that  the  State's  health 
planning  agency  limits  bed  expansion  or  the  ac- 
quisition of  equipment,  the  New  Jersey  system 
passes  through  capital  costs. 

Like  New  Jersey,  Maryland  has  specific  capital 
allowances,  but  in  the  case  of  major  movable 
equipment,  the  hospital's  asset  value  is  calculated 
in  a  base  year  and  adjusted  in  subsequent  years 
with  inflation  factors.  The  allowance  for  movable 
equipment  is  unaffected  by  the  hospital's  subse- 
quent capital  expenditure  decisions  except  for 
special  cases  in  which  the  ratesetting  commission 
may  make  exceptions  (42). 

Other  common  pass-through  categories  under 
per-case  payment  are  the  costs  of  medical  educa- 
tion (i.e.,  stipends  of  interns  and  residents,  and 
teaching  faculty  costs),  malpractice  premiums, 
and  utility  expenses.  Treatment  of  one  or  more 
categories  of  cost  as  pass-throughs  under  DRG 
payment  renders  these  inputs  to  patient  care  free 
to  the  hospital  at  the  same  time  that  the  effective 
price  of  all  other  inputs  has  been  increased  because 
of  their  inclusion  in  a  per-case  prospective  system 
(46).  In  the  absence  of  other  effective  controls, 
this  change  in  the  relative  price  of  inputs  gives 
hospitals  an  incentive  to  expand  pass-through 
inputs. 

The  Medicare  law  also  excludes  from  per-case 
payment  an  important  product  of  hospitals:  out- 
patient services.  These  services  will  continue  to 
be  reimbursed  on  a  retrospective  cost  basis  (and 
the  patient  is  responsible  for  20  percent  co- 
insurance). Consequently,  hospitals  have  a  strong 
incentive  to  increase  outpatient  service  volumes 
as  a  way  of  shifting  fixed  and  overhead  costs  from 
inpatient  to  outpatient  categories.  Ancillary  de- 
partments, such  as  radiology,  clinical  laboratory, 
physical  therapy,  and  occupational  therapy,  will 
be  encouraged  to  compete  for  business  with  in- 
dependent providers  of  these  services.  New  hos- 
pital-based home  health  services,  which  also 
escape  the  DRG  system  for  now,  are  strongly  en- 
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couraged  both  for  their  contribution  to  profitabili- 
ty and  their  prospects  for  reducing  inpatient  LOS 
(7,39,51,54). 

Methods  of  DRG  Rate  Construction 

The  methods  used  to  construct  the  relative 
weights  or  prices  of  each  DRG  can  affect  hospitals' 
incentives.  The  important  issue  is  how  the  ratio 
of  cost  to  price  varies  among  the  patients  served 
by  the  hospital.  This  ratio  of  cost  to  price  should 
be  constant  across  all  patients;  if  not,  incentives 
will  exist  to  manipulate  case  load  (i.e.,  to  en- 
courage low-cost  or  discourage  high-cost  admis- 
sions). Though  it  is  virtually  infeasible  to  devise 
a  per-case  payment  system  that  does  not  have 
some  variation  in  the  ratio  of  cost  to  price,  the 
method  of  rate  construction  determines  how  great 
the  variation  is  and  which  patients  are  paid  ac- 
cording to  relatively  high  and  low  rates. 

There  are  two  sources  of  variation  across  pa- 
tients in  the  ratio  of  cost  to  price:  within-DRG 
variation  and  across-DRG  variation.  Within-DRG 
variation  stems  from  the  inherent  heterogeneity 
of  patients'  resource  needs  in  a  particular  DRG. 
Any  per-case  payment  method  that  establishes  a 
single  price  (or  weight)  for  all  patients  in  a  case- 
mix  category  will  result  in  some  within-group  dif- 
ferences in  the  ratio  of  cost  to  price.  This  cannot 
be  avoided,  but  the  extent  of  the  problem  may 
depend  on  the  case-mix  classification  system.  The 
relative  performance  of  DRGs  and  other  case-mix 
classification  systems  with  respect  to  within-group 
variation  has  been  discussed  in  chapter  2.  The 
method  of  DRG  price  or  weight  construction  does 
not  alter  this  kind  of  variation.  Policies  regarding 
the  handling  of  "outlier"  cases,  discussed  earlier, 
are  more  germane  to  this  issue. 

Conversely,  across-DRG  variation  is  deter- 
mined largely  by  the  method  of  construction  of 
relative  DRG  prices  or  weights.  In  theory,  relative 
DRG  prices  should  reflect  the  relative  costs  of  ef- 
ficient and  clinically  optimal  patient  care  across 
DRGs  (5,69).  This  would  encourage  hospitals  to 
specialize  in  those  services  that  they  can  provide 
efficiently  and  to  search  for  ways  to  further  reduce 
costs.  In  practice,  however,  efficient  care  is  dif- 
ficult to  identify  and  even  harder  to  measure,  and 
at  present,  all  DRG  rates  are  constructed  from  em- 
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pirical  estimates  of  DRG  costs.  The  DRG  case- 
mix  index  under  TEFRA  and  the  DRG  prices  of 
the  new  Medicare  system  are  estimated  from  the 
average  operating  costs  in  a  national  sample  of 
Medicare  hospital  claims.  Maryland  uses  the  hos- 
pital's own  average  revenue  per  case  in  a  fixed 
base  year  to  develop  relative  DRG  weights  specific 
to  the  hospital.  New  Jersey  combines  average 
statewide  costs  with  the  hospital's  own  average 
cost  of  treating  each  DRG  to  arrive  at  a  hospital- 
specific  price.* 

None  of  these  methods  assures  that  the  relative 
weights  reflect  efficient  relative  costs.  Suppose 
that  patients  in  one  DRG  are  treated  relatively  ef- 
ficiently and  uniformly  throughout  all  hospitals 
while  those  in  another  are  subject  to  a  great  deal 
of  inefficient  care.  By  Medicare's  average  cost 
calculation,  the  inefficient  DRG  would  be  assigned 
a  higher  rate  than  it  should  be  relative  to  the  effi- 
ciently produced  DRG.  It  is  important  to  recog- 
nize both  the  reality  of  this  problem  and  the  op- 
portunity for  mitigating  it  over  time.  As  hospitals 
respond  to  the  incentives  of  DRG  payment,  in- 
creases in  their  efficiency  can  be  expected.  Over 
time,  as  DRG  relative  prices  are  recalibrated 
using  hospitals'  updated  cost  data,  the  disparities 
in  cost-to-price  ratios  should  diminish.  Without 
recalib ration,  whatever  disparities  in  cost-to-price 
ratios  existed  at  the  beginning  will  remain. 

The  method  used  to  allocate  hospitals'  costs  to 
particular  DRGs  presents  a  more  enduring  prob- 
lem for  relative  prices.  The  Medicare  method  relies 
on  hospitals'  charges  to  reflect  average  costs, 
where  the  DRG  weight  construction  method  is 
based  on  the  hospitals'  charges  for  services.  These 
charges  are  deflated  by  hospital-and-department- 
specific  cost-to-charge  ratios  calculated  from  the 
Medicare  cost  reports.  While  this  deflator  reduces 
some  of  the  distortions  created  by  interdepartmen- 
tal subsidies,  there  remains  a  residual  cross-sub- 
sidy of  procedures  and  cases  within  departments. 
Cohen  has  claimed  that  this  method  compresses 
the  relative  weight  scale  by  underestimating  the 
true  cost  of  complex  cases  and  overestimating  the 
true  cost  of  simple  cases  (9).  Routine  care  is 
charged  at  a  flat  rate  per  day,  regardless  of  case 


*See  app.  C  for  details. 
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severity,  and  some  ancillary  services,  such  as  the 
use  of  operating  rooms,  are  billed  on  the  basis  of 
time,  not  on  the  basis  of  resources  needed  to  con- 
duct more  complex  procedures.  Though  the  ex- 
tent of  the  bias  is  unknown,  it  implies  that  the 
charge-based  cost  weights  are  likely  to  penalize 
the  more  complex  DRGs. 

New  Jersey  intends  to  improve  on  this  method 
by  directly  observing  the  use  of  nursing  time  by 
patients  in  various  DRGs  in  selected  hospitals  (22). 
Direct  observation  of  resource  use  is  costly  and 
has  some  methodological  problems  (94),  but  the 
results  of  these  studies  should  provide  valuable 
information  on  the  magnitude  of  this  problem. 

Methods  of  Updating  Relative  DRG  Prices 

As  the  cost  of  efficient  care  in  each  DRG 
changes  over  time,  so,  too,  should  the  relative 
DRG  price.  If  it  were  reasonable  to  expect  that 
costs  would  increase  or  decrease  uniformly  across 
all  DRGs,  then  the  only  issue  would  be  whether 
the  average  payment  level  is  sufficiently  high  to 
cover  the  costs  of  efficient  operation.  But,  uniform 
cost  increases  are  highly  unlikely:  From  year  to 
year,  some  DRGs  will  experience  cost-saving  tech- 
nological innovations;  others  will  experience  cost- 
raising  ones.  The  relative  prices  of  inputs  (per- 
sonnel, supplies,  energy,  etc.)  also  change,  with 
consequences  for  relative  DRG  costs.  In  the  ab- 
sence of  any  changes  in  DRG  prices,  the  ratio  of 
DRG  price  to  efficient  cost  would  show  increas- 
ing divergence  across  DRG  categories.  As  these 
ratios  diverge,  certain  DRGs  will  become  more 
profitable,  others  less  so,  and  hospitals  will  have 
greater  incentives  to  engage  in  patient  selection 
strategies.  Therefore,  the  mechanisms  employed 
to  update,  or  recalibrate,  relative  DRG  prices  in- 
fluence the  longrun  incentives  of  the  system.  Re- 
calibration  must  depend  on  information  if  it  is  to 
avoid  being  completely  arbitrary;  thus,  these  up- 
dating mechanisms  must  include  specification  of 
the  data  and  information  systems  available  to  sup- 
port them. 

There  are  three  basic  approaches  to  recalibrat- 
ing relative  DRG  payment  rates:  empirical  cost 
estimation  techniques,  central  policy  decision  ad- 
justments, and  provider  appeals. 


All  DRG  pricing  systems  have  originally  been 
established  with  empirical  estimates  of  the  relative 
cost  of  various  DRGs.  Periodic  reestimation  of 
relative  costs  based  on  updated  data  merely  re- 
peats the  process  at  reasonable  intervals.  New 
Jersey  employs  a  ratesetting  method  that,  at  least 
in  theory,  annually  reestimates  relative  DRG 
costs.  The  Medicare  law  calls  for  changes  in  DRG 
relative  rates  at  least  every  4  years,  but  the 
methods  to  be  used  to  recalibrate  DRGs  are  un- 
specified. The  law  establishes  an  independent 
panel  of  experts — the  Prospective  Payment  As- 
sessment Commission — to  recommend  changes  in 
relative  prices  to  the  Secretary  of  the  Department 
of  Health  and  Human  Services  (DHHS)  who  will 
authorize  the  changes.  Presumably,  the  methods 
used  by  the  Commission  will  include  reestimation 
of  DRG  costs. 

Central  policy  adjustments  in  DRG  rates  occur 
when  those  in  charge  of  ratesetting  determine  that 
certain  changes  in  relative  prices  are  justified  to 
take  account  of  new  technology  or  changes  in  clin- 
ical practice.  The  Prospective  Payment  Assess- 
ment Commission  is  specifically  charged  with 
making  recommendations  about  such  adjust- 
ments. The  Commission,  and  DHHS,  will  there- 
fore require  an  information  base  that  exceeds  that 
needed  for  empirical  cost  estimation.  Data  on  the 
cost  and  clinical  effectiveness  of  new  technology 
will  also  have  to  be  collected  and  synthesized. 

Provider-initiated  appeals  or  petitions  for 
changes  in  relative  rates  represent  the  third  avenue 
for  relative  DRG  rate  adjustments.  Like  policy  ad- 
justments, provider  appeals  can  be  used  to  adjust 
rates  for  changing  technology,  but  this  approach 
allows  more  flexibility  in  responding  to  the  needs 
of  particular  hospitals.  The  burden  of  producing 
data  to  justify  changes  in  DRG  prices  rests  to  a 
greater  degree  on  the  appealing  institution.  New 
Jersey  has  instituted  a  DRG  appeals  mechanism 
to  specifically  account  for  changing  technology. 
The  new  Medicare  system  prohibits  appeals  of 
rates  per  se,  but  it  does  permit  hospitals  to  ap- 
peal for  additional  payments  for  "outlier"  cases 
whose  estimated  per-case  costs  are  extraordinarily 
high.  The  effective  price  of  DRGs  containing  new 
technologies  (e.g.,  organ  transplants),  may  be 
altered  through  this  process. 
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Risk  and  Reward 

The  degree  to  which  the  hospital  is  able  to  gen- 
erate surplus  revenues  and  appropriate  them  to 
its  own  use  will  influence  the  strength  of  incen- 
tives to  provide  technologies  more  efficiently  and 
can  also  affect  the  hospital's  access  to  sources  of 
capital.  The  ability  to  generate  surplus  depends 
on  both  the  average  level  of  payment  and  the  rules 
governing  hospitals'  ability  to  keep  surplus  and 
liability  for  deficits.  One  program  may  emphasize 
the  risk  side,  putting  hospitals  entirely  at  risk  for 
losses  without  allowing  them  to  keep  surplus, 
while  another  may  offer  both  substantial  risks  and 
rewards. 

Traditional  cost-based  reimbursement  is  essen- 
tially a  "no  risk/no  reward"  system.  DRG  pay- 
ment systems  vary  widely  in  this  regard.  Hospitals 
in  New  Jersey  and  Maryland  can  keep  any  sur- 
pluses attained  from  cutting  costs  per  case  and 
must  bear  the  full  burden  of  cost  increases.  How- 
ever, both  systems  limit  the  revenue  gains  or  losses 
attributable  to  changes  in  admissions  to  their  es- 
timated marginal  costs  or  savings.  In  New  Jersey, 
the  potential  for  continued  surplus-building  in 
subsequent  years  is  reduced  somewhat  by  periodic 
recalibration  of  DRG  prices  reflecting  changes  in 
costs.  In  Maryland,  however,  the  benefits  of  cost 
reductions  (and  the  penalties  for  cost  increases) 
are  maintained  in  subsequent  years,  because  DRG 
weights  are  not  updated.  Under  the  temporary 
provisions  of  TEFRA,  the  hospital  reaps  little 
reward  for  keeping  its  per-case  costs  low  (a  max- 
imum of  5  percent  of  its  per-case  rate)  but  bears 
the  full  penalty  of  exceeding  the  per-case  limit. 
Under  the  new  Medicare  law,  the  hospital  bears 
the  full  burden  of  a  loss  and  reaps  the  full  rewards 
of  a  surplus,  regardless  of  their  source.  The  hos- 
pital keeps  the  full  portion  of  any  surplus  due  to 
increases  in  admissions.  Thus,  under  the  Medicare 
law,  hospitals  will  have  strong  incentives  both  to 
reduce  costs  and  increase  profitable  admissions. 

Technology-Specific  Effects  of 
DRG  Payment 

How  do  the  general  incentives  of  DRG  payment 
translate  into  specific  effects  on  the  use  of  medical 
technologies?  The  previous  sections  demonstrate 
both  the  complexity  of  the  underlying  incentives 


and  the  impact  of  program  design  on  their  direc- 
tion and  strength.  DRG  payment  will  not  have 
a  uniform  effect  on  medical  technologies  and  in 
some  instances  technologies  will  be  subject  to  con- 
flicting incentives.  From  the  discussions  above  it 
can  be  concluded  that: 

•  Overall,  the  number  and  intensity  of  an- 
cillary procedures  provided  to  inpatients  can 
be  expected  to  decrease,  but  the  use  of  pro- 
cedures that  can  be  shown  to  lower  the  cost 
per  case  will  increase. 

•  The  settings  of  technology  use  are  likely  to 
be  influenced  by  DRG  payment,  but  the  in- 
centives work  in  conflicting  directions  and 
are  sensitive  to  the  key  features  of  program 
design.  In  the  absence  of  an  outlier  policy  for 
low-cost  patients,  DRG  payment  encourages 
inpatient  admissions  for  simple  procedures. 
On  the  other  hand,  the  exclusion  of  outpa- 
tient costs  gives  hospitals  an  incentive  to  of- 
fer outpatient  procedures.  It  remains  to  be 
seen  which  incentive  will  dominate  for  which 
procedures.  DRG  payment  will  encourage 
the  movement  of  technologies,  particularly 
those  for  posthospital  care,  into  the  home 
and  other  nonhospital  sites  of  care. 

•  DRG  payment  is  likely  to  influence  the  spe- 
cialization of  services,  but  the  magnitude  and 
direction  of  these  effects  is  unknown.  The  in- 
centives to  reduce  costs  encourage  concen- 
tration of  capital-intensive  technologies  in 
fewer  institutions.  Conversely,  the  increas- 
ing competition  among  hospitals  for  physi- 
cians and  patients  will  create  incentives  for 
the  widespread  acquisition  of  some  technolo- 
gies. 

•  A  change  in  technology  product  mix  is  like- 
ly to  result  from  downward  pressure  on  the 
price  and  quantity  of  supplies  and,  if  capital 
is  included  in  the  DRG  rate,  capital  equip- 
ment. Greater  product  standardization  can 
be  expected  as  more  expensive  models  and 
procedures  are  eased  out  of  the  market 
through  competition. 

Implications  for  Utilization  Review  and 
Quality  Assurance 

Per-case  payment  introduces  much  needed  in- 
centives for  cost  control  in  hospitals,  but  it  also 
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has  potential  negative  implications  for  quality  of 
care,  access  to  care,  and  systemwide  costs.  The 
incentives  in  DRG  payment  for  hospitals  to  poten- 
tially manipulate  case  load,  overadmit  patients, 
discharge  patients  too  early,  and  underprovide  an- 
cillary technologies  argue  for  safeguards  in  the 
form  of  quality  and  utilization  review. 

Review  functions  under  Medicare  have  always 
had  two  partially  conflicting  objectives:  quality 
assurance  and  cost  containment.  Under  DRG  pay- 
ment, these  dual  objectives  remain.  Utilization 
review  will  be  necessary  both  to  avoid  costly  in- 
creases in  admissions  and  readmissions,  and  quali- 
ty audits  will  be  necessary  to  protect  inpatients 
from  the  underprovision  of  technologies  and  from 
too  early  discharge. 

Both  types  of  review  overlap  because  of  the 
tradeoff  between  quality  and  cost  that  becomes 
more  explicit  with  per-case  payment.  For  exam- 
ple, physicians  may  become  more  selective  in  their 
ordering  of  diagnostic  tests.  Some  tests  may  add 
to  the  cost  per  case  but  give  better  patient  out- 
comes. Other  tests  can  be  avoided  with  little  con- 
sequence for  outcomes.  Review  processes  that  rec- 
ognize the  balance  between  cost  and  quality  be- 
come critical  under  DRG  payment. 

Historically,  the  responsibility  for  quality  as- 
surance and  utilization  review  has  been  shared  by 
hospitals,  intermediaries,  and  Professional  Stand- 
ards Review  Organizations  (PSROs).  Hospitals 
have  been  required  to  have  programs  of  quality 
assurance  and  utilization  review  as  conditions  of 
participation  in  the  Medicare  program2  as  well  as 
for  accreditation  by  the  Joint  Commission  on  Ac- 
creditation of  Hospitals.  Before  the  PSRO  law  was 
implemented,  Medicare  fiscal  intermediaries  were 
required  to  perform  independent  utilization  re- 
views and  thereafter  remained  the  reviewers  of 
last  resort  in  areas  without  active  PSROs  (68). 
Congress  instituted  the  PSRO  program  in  the  1972 
Social  Security  Act  amendments  (Public  Law  92- 


242  CFR  405J. 


603),  establishing  independent  physician  review 
organizations  with  the  dual  objectives  of  quality 
assurance  and  cost  containment. 

In  1982,  Congress  replaced  the  PSRO  program 
with  utilization  and  quality  control  peer  review 
organizations  (PROs)  (Public  Law  97-248).  PROs 
will  be  physician  organizations  whose  perform- 
ance will  be  evaluated  by  the  degree  to  which  they 
meet  objectives  for  quality  assurance  and  cost 
containment  specified  in  2-year  contracts  with 
DHHS.  Under  the  new  Medicare  DRG  payment 
system,  hospitals  must  enter  into  agreements  with 
PROs  for  review  of  the  quality  of  care  and  the 
appropriateness  of  admissions  and  readmissions. 

The  integration  of  cost-containment  and  qual- 
ity-assurance objectives  in  a  single  physician-run 
independent  review  organization  such  as  a  PRO 
is  both  necessary  and  troublesome.  Because  the 
inherent  tradeoff  between  cost  and  quality  is 
bound  up  in  every  review  decision,  it  would  be 
impossible  to  separate  the  two.  Yet,  it  is  difficult 
for  those  responsible  for  conducting  review  and 
for  those  funding  such  efforts  to  maintain  a  bal- 
ance between  the  two  objectives.  The  history  of 
PSROs  is  instructive.  Although  the  original  in- 
tent of  Congress  was  that  PSROs  were  to  both 
contain  costs  and  assure  quality,  Federal  evalua- 
tions of  the  program  focused  largely  on  the  cost- 
containment  objectives  (86,87,88,91).  The  difficul- 
ty of  specifying  and  measuring  criteria  for  quali- 
ty of  care  added  to  the  relative  obscurity  of  this 
objective.  The  critical  question  to  Federal  policy- 
makers was  whether  PSROs  were  cost  saving  to 
the  Medicare  program — i.e.,  did  they  reduce  in- 
patient hospital  utilization  sufficiently  to  cover 
the  program  costs?  On  the  other  hand,  at  the  local 
level,  PSROs  emphasized  quality  assurance  (25, 
59). 

Whether  PROs  can  strike  an  appropriate  bal- 
ance between  the  cost  containment  and  quality 
assurance  objectives  remains  to  be  seen.  It  is  im- 
portant that  at  the  Federal  level  the  real  need  for 
quality  assurance  presented  by  DRG  payment  be 
recognized. 
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INTRODUCTION 

Perhaps  even  more  important  than  how  Diag- 
nosis Related  Group  (DRG)  payment  affects  the 
use  of  presently  available  medical  technologies  is 
how  DRG  payment  will  affect  technological 
change  in  medicine — the  adoption  of  new  tech- 
nologies and  discarding  of  old  ones.  As  a  socie- 
ty, we  value  technological  progress,  the  "introduc- 
tion to  practice  of  new  and  more  useful  ways  of 
serving  human  purposes"  (73).  Technological 
change  should  act  as  a  filtering  process,  continual- 
ly winnowing  out  the  less  useful  in  favor  of  more 
useful  technologies.  To  what  extent  can  DRG  pay- 
ment be  expected  to  improve  or  hinder  this  proc- 
ess? Since  DRG  payment  will  influence  hospitals' 
incentives  to  adopt  new  medical  technologies,  it 
may  therefore  ultimately  alter  the  rate  and  direc- 
tion of  technological  change  in  medicine.  This 
chapter  will  examine  the  implications  of  DRG 
payment  for  technological  change. 


Conversely,  technological  change  occurring  due 
to  other  forces  will  inevitably  require  adjustments 
in  a  DRG  payment  system  itself,  if  the  system  is 
to  continue  to  function  effectively.  These  ad- 
justments range  from  changes  in  the  relative  rates 
of  payment  across  DRGs  to  changes  in  the  defini- 
tions of  DRGs  themselves.  Thus,  a  DRG  payment 
system  must  encompass  procedures  for  timely  ad- 
justment to  new  knowledge  and  technological 
conditions  as  they  arise.  This  chapter  will  explore 
the  reasons  for  this  conclusion  and  will  also  ex- 
amine the  kinds  of  information  and  procedures 
that  will  be  needed  to  monitor  the  performance 
of  a  DRG  payment  system  over  time. 


EVIDENCE  OF  EFFECT  ON  TECHNOLOGICAL  CHANGE 


Empirical  evidence  on  the  effect  of  DRG  pay- 
ment on  the  adoption  of  new  technologies  is  un- 
available, but  studies  of  other  kinds  of  prospec- 
tive payment  systems  suggest  that  hospitals  can 
and  do  respond  to  changes  in  financial  incentives 
in  their  decisions  regarding  the  adoption  of  new 
technologies.  Three  studies  of  the  impact  of  hos- 
pital prospective  payment  programs  on  the  adop- 
tion of  new  services  and  technologies  provide 
evidence  of  the  response  of  hospitals  to  changes 
in  financial  incentives. 

Joskow  (41)  analyzed  the  effect  of  ratesetting 
programs  on  the  availability  of  computed  tomog- 
raphy (CT)  scanning  in  hospitals.  The  number  of 
CT  scanners  in  a  State  in  1980  was  found  to  be 
negatively  related  to  the  number  of  years  that 
ratesetting  had  been  in  effect  in  the  State.  Hospital 
ratesetting  also  led  to  a  shift  in  the  location  of  CT 
scanners  to  physicians'  offices. 


Cromwell  and  Kanak  (11)  recently  analyzed  the 
impact  of  15  State  ratesetting  programs  on  the 
availability  of  13  different  services  in  the  hospital 
between  1969  and  1978.  Table  2  summarizes  the 
results.  New  York  had  the  most  consistently  nega- 
tive effects  on  the  availability  of  all  types  of  serv- 
ices. New  Jersey's  DRG  ratesetting  program  also 
appeared  to  generally  reduce  the  availability  of 
complex  services,  with  the  exception  of  elec- 
troencephalogram (EEG)  services.  Other  States' 
programs  showed  no  consistent  impact  on  service 
adoption.  It  is  interesting  to  note  that  the  service 
upon  which  ratesetting  had  the  highest  and  most 
widespread  negative  effect  is  social  work,  a  labor- 
intensive,  not  equipment-intensive,  hospital 
service. 

In  still  another  study  of  hospital  payment  and 
technology  diffusion,  Wagner,  et  al.  (95),  in- 
vestigated the  impact  of  prospective  payment  in 
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three  States  (New  York,  Maryland,  *  and  Indiana) 
on  the  adoption  of  five  new  pieces  of  capital 
equipment:  electronic  fetal  monitoring,  gastroen- 
doscopy,  volumetric  infusion  pumps,  automated 
bacterial  susceptibility  testing,  and  computerized 
energy  management  systems.  The  first  three  tech- 
nologies probably  raise  the  daily  cost  of  care, 
although  their  effect  on  the  average  cost  per  case 
is  unknown.  The  latter  two  are  investments  in 
cost-saving  equipment.  The  New  York  ratesetting 
system  was  found  consistently  to  lead  to  adop- 
tion of  fewer  units  of  the  cost-raising  technologies 
and  to  increase  the  probability  of  large  hospitals' 


*The  test  of  the  Maryland  system  did  not  discriminate  between 
hospitals  paid  by  the  case  and  those  on  the  State's  conventional  rate- 
setting  system. 


adopting  the  cost-saving  equipment.  However, 
the  prospective  payment  programs  in  Maryland 
and  Indiana  showed  no  such  consistent  effects  on 
hospitals'  adoption  behavior. 

Together  these  studies  imply  that  prospective 
payment  does  affect  the  adoption  of  new  technol- 
ogy in  predictable  ways,  but  that  much  depends 
on  the  strength  and  design  of  the  program.  New 
York's  system,  the  oldest  and  most  restrictive 
ratesetting  program,  has  clearly  altered  the  extent 
of  availability  of  new  technology.  Since  its  incep- 
tion in  1970,  New  York's  system  has  put  a  heavy 
emphasis  on  financial  risk  to  the  hospital  while 
at  the  same  time  offering  little  financial  reward. 
Other  systems  may  be  too  new,  too  small,  or  too 
weak  to  show  longrun  consequences. 


CLASSIFICATION  OF  NEW  HOSPITAL  TECHNOLOGIES 


DRG  payment  incentives  do  not  affect  the  in- 
troduction of  new  technologies  uniformly.  This 
is  partly  because  of  variation  in  the  cost  implica- 
tions of  medical  technologies.  But  it  is  also  because 
medical  technologies  may  be  adopted  (or  not 
adopted)  according  to  their  clinical  benefits  (or 
risks).  These  clinical  implications  naturally  vary 
widely.  However,  for  the  purpose  of  analysis,  it 
is  necessary  to  classify  new  hospital  technologies 
according  to  criteria  that  highlight  the  likely  ef- 
fect of  DRG  payment  on  their  diffusion  into  the 
practice  of  medicine.  The  most  basic  distinction 
is  due  to  the  per-case  nature  of  DRG  payment. 
Thus,  hospital  medical  technologies  can  be  viewed 
as  those  whose  adoption  decreases  the  hospital's 
total  cost  per  case — cost-saving  technology — and 
those  whose  adoption  increases  the  hospital's  total 
cost  per  case — cost-raising  technology. 

Cost-saving  technology  would  include  a  new 
technology  that  provides  a  particular  service  less 
expensively,  or  one  that  reduces  the  required  num- 
ber of  services  or  length  of  stay  (LOS)  sufficient- 
ly to  justify  the  investment.  A  cost-saving  tech- 
nology in  one  hospital  may  be  cost-raising  in 
another.  The  expected  volume  of  use  is  often  an 
important  factor  in  determining  whether  a  tech- 
nology will  be  cost-saving.  For  example,  capital 
equipment  that  replaces  other  procedures  may  be 


cost-saving  in  a  large  hospital  but  cost-raising  in 
a  small  one.  Had  CT  head  scanning  been  intro- 
duced in  an  era  of  DRG  payment,  it  may  well 
have  been  justified  on  the  basis  of  per-case  cost 
reductions  in  hospitals  with  large  neurology  or 
trauma  services  (40,84).  Yet  its  introduction  into 
hospitals  with  lower  neurological  case  loads 
would  probably  have  required  justification  on 
other  grounds,  such  as  improvements  in  patient 
access  or  outcome. 

Many  new  procedures  and  therapies  introduced 
in  the  past  have  raised  the  cost  of  hospital  stays, 
even  in  high-volume  institutions.  Presumably, 
these  cost-raising  technologies  improve  patients' 
health  outcomes  or  reduce  patients'  medical  care 
expenditures  outside  of  the  hospital.  Of  course, 
some  new  cost-raising  technologies  have  neither 
improved  patient  outcomes  nor  saved  systemwide 
medical  care  costs.  Gastric  freezing,  a  technology 
of  the  mid-1960's  is  a  good  example  (21).  Some 
have  claimed  that  intermittent  positive  pressure 
breathing  (IPPB),  a  respiratory  therapy  technol- 
ogy, provides  another  example  (74). 

Hospital  technologies  can  be  further  classified 
according  to  their  effects  on  capital  and  operating 
costs  per  case.  Table  3  describes  four  kinds  of 
technological  innovation  categorized  by  their  ex- 
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Table  3.— Four  Types  of  Technological  Innovations  and  Effects 
on  Capital  Cost,  Operating  Cost,  and  Total  Cost 


Direction  of  effect  on: 


Type  of  innovation 

I.  Cost-raising,  quality-enhancing 
new  technology  

II.  Operating  cost-saving  innovations 

A  

B  

III.  Capital  cost-saving  innovations 

A  

B  

IV.  Service/procedure  disadoption  . . . 

SOURCE:  Office  of  Technology  Assessment. 


Capital  cost 
per  case 


Operating  cost 
per  case 


Total  cost 
per  case 


pected  effects  on  capital,  operating,  and  total  costs 
per  case.  Type  I  technology,  which  raises  all  com- 
ponents of  hospital  cost  per  case,  represents  the 
classic  cost-raising,  quality-enhancing  technology 
that  would  be  introduced  for  its  presumed  patient 
benefits.  Intensive  care  monitoring  is  an  example 
of  such  a  technology.  Type  //represents  a  broad 
range  of  capital  investments  that  would  save  op- 
erating costs  during  the  patient's  stay.  Automa- 
tion technologies  fall  into  this  category,  but  so, 
too,  do  new  diagnostic  or  therapeutic  procedures 
that  reduce  LOS  or  intensity  of  care.  These  "op- 
erating cost-saving"  technologies  may  or  may  not 
lower  the  total  per-case  cost  of  care,  depending 
on  the  relationship  between  capital  and  operating 


costs.  Type /// technologies  involve  new,  simpler 
approaches  to  care,  in  which  expendable  labor, 
materials,  or  supplies  are  substituted  for  capital 
equipment.  The  abandonment  of  a  capital  cost- 
saving  technology  falls  into  this  category,  as  does 
a  new  labor-intensive  test  that  replaces  less  effec- 
tive but  automated  laboratory  procedures.  Final- 
ly, Type  IV  represents  the  disadoption  of  a  serv- 
ice or  procedure  resulting  from  new  knowledge 
of  its  lack  of  clinical  efficacy  or  safety.  The  rapid 
decline  in  recent  years  in  the  use  of  IPPB  therapy 
following  publication  of  evidence  on  its  lack  of 
efficacy  in  many  clinical  settings  is  a  good 
example. 


GENERAL  INCENTIVES  FOR  TECHNOLOGICAL  CHANGE 
IN  DRG  PAYMENT 


Although  there  is  no  empirical  evidence,  it  is 
possible  to  describe  the  incentives  regarding  tech- 
nological change  under  DRG  payment.  Many  ob- 
servers have  pointed  out  that  per-case  payment 
systems,  in  which  future  levels  of  payment  are 
largely  independent  of  the  hospital's  own  his- 
torical costs,  create  incentives  for  hospitals  to 
adopt  cost-saving  technologies.  Yet  because  tech- 
nologies are  neither  cost-saving  nor  cost-raising 
independent  of  the  context  in  which  they  are  used, 
all  hospitals  cannot  be  expected  to  adopt  the  same 
technologies.  The  introduction  of  new  capital- 
intensive  cost-saving  technologies  in  a  DRG  pay- 
ment environment  is  likely  to  speed  up  the  proc- 


ess of  specialization  as  small  hospitals  become 
unable  to  reap  the  cost-saving  benefits  of  some 
investments.  Some  technologies  that  depend  on 
high  volume  to  be  cost-saving  could  be  provided 
to  smaller  hospitals  on  a  contract  basis  by  large 
hospitals  or  independent  laboratories.  The  feasi- 
bility of  such  arrangements  would  vary  with  the 
specific  uses  of  a  technology  and  the  geographical 
and  competitive  environment  in  which  the  hos- 
pitals operate. 

The  introduction  of  new  "cost-raising"  technol- 
ogies is  discouraged,  but  not  eliminated,  under 
DRG  payment  compared  to  cost-based  payment. 
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Under  cost-based  payment,  the  additional  hospital 
costs  of  new  technologies  are  fully  covered;  hos- 
pitals therefore  have  no  financial  incentives  not 
to  adopt  such  innovations.  Under  DRG  payment, 
the  adoption  of  new  cost-raising  technology  is  not 
met  with  an  automatic  increase  in  revenues  to 
cover  the  additional  cost.  New  technology  will 
have  to  compete  with  alternative  uses  of  funds, 
such  as  employee  wage  and  benefit  increases,  ad- 
ditional nursing  staff,  etc.  New  technology  may 
be  at  an  additional  disadvantage  relative  to  other 
uses  of  funds  because  of  the  relative  uncertainty 
about  its  benefits  in  the  early  stages  of  diffusion 
(72).  The  implications  are  obvious:  with  limited 
resources,  hospitals  will  need  to  assess  new  tech- 
nologies more  closely  and  ration  resources  more 
carefully. 

Nevertheless,  the  introduction  of  promising 
new  technologies,  even  those  that  are  cost-raising 


to  the  hospital,  will  be  attractive  to  hospitals  as 
they  compete  for  physician  loyalties  and,  ulti- 
mately, the  admissions  they  represent.  For  exam- 
ple, despite  its  high  capital  and  operating  cost, 
nuclear  magnetic  resonance  imaging,  a  new  med- 
ical imaging  technology  still  in  the  investigational 
phase,  may  be  highly  desirable  to  hospitals  that 
seek  to  protect  their  admissions  base  from  en- 
croachment by  other  hospitals.  The  importance 
of  this  incentive  as  a  constraining  force  to  the 
previous  incentive  is  unknown.  Thus,  though 
DRG  payment,  in  general,  does  not  imply  that 
technological  change  will  aproach  a  standstill,  its 
directions  are  likely  to  be  altered,  and  the  adop- 
tion of  technologies  that  are  cost-raising  to  the 
hospitals  is  likely  to  decline  by  an  unknown  quan- 
tity. 


KEY  FEATURES  OF  PROGRAM  DESIGN  THAT  AFFECT 
TECHNOLOGICAL  CHANGE 


As  with  its  impact  on  technology  use,  the  im- 
pact of  DRG  payment  on  technological  change 
will  be  influenced  by  the  key  features  of  program 
design.  In  particular,  the  methods  of  providing 
rewards  for  cost  reductions,  treating  capital  costs, 
and  updating  DRG  prices  have  important  implica- 
tions for  technological  change. 

Risk  and  Reward 

The  ability  of  hospitals  to  generate  and  keep 
surplus  sufficient  to  fund  investments  in  new  tech- 
nology depends  to  a  large  extent  on  the  average 
payment  level  of  the  payment  system  as  a  whole. 
A  DRG  payment  system  can  be  either  restrictive 
or  generous.  A  restrictive  payment  policy  will  en- 
courage rapid  adoption  of  cost-saving  technolo- 
gies but  will  discourage  investments  in  cost-raising 
technologies.  A  more  generous  payment  level  may 
reduce  the  pressure  for  the  adoption  of  cost-saving 
technology  but  will  also  provide  surplus  for  cost- 
raising  investments. 


Treatment  of  Capital  Costs 

The  exclusion  of  capital  costs  in  the  DRG  pay- 
ment rates  will  change  hospitals'  incentives  to  in- 
troduce certain  kinds  of  new  technologies.*  Table 
4  describes  how  the  incentives  provided  by  DRG 
payment  are  influenced  by  the  capital  payment 
mechanism.  Capital  payment  methods  do  not 
alter  the  direction  of  such  incentives  as  long  as 
the  effect  of  a  new  technology  on  total  cost  per 
case  is  in  the  same  direction  as  its  effect  on 
operating  costs.  For  example,  DRG  payment  pro- 
vides a  disincentive  to  adopt  most  cost-raising, 
quality-enhancing  (Type  I)  technologies  regardless 
of  the  way  in  which  capital  is  handled.  Capital 
cost  pass-throughs  weaken  the  disincentive  not 
to  adopt  this  kind  of  technology,  but  they  do  not 


*Exclusion  of  costs  from  DRG  payment  rates  is  referred  to  as  treat- 
ing those  costs  as  "pass-throughs."  Under  some  DRG  payment  sys- 
tems, pass-throughs  have  been  subjected  to  different  kinds  of  con- 
trols. (See  app.  C  for  a  description  of  New  Jersey's  and  Maryland's 
systems.) 
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Table  4.— Impact  of  Technological  Innovation  on  Per-Case  Costs 


Direction  of  effect  on:  Incentives  for  adoption 

Capital  cost    Operating  cost    Total  cost    With  capital    Without  capital 
Type  of  innovation  per  case  per  case         per  case        in  rate  in  rate 

I.  Cost-raising,  quality-enhancing 
new  technology  

II.  Operating  cost-saving  innovations 

A  

B  

III.  Capital  cost-saving  innovations 

A  

B  

IV.  Service/procedure  disadoption  .  . . 

SOURCE:  Office  of  Technology  Assessment. 


+ 
+ 


+ 
+ 


+ 
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remove  it.  New  technologies  with  high  capital 
costs,  but  only  small  increases  in  operating  costs, 
would  be  affected  less  by  DRG  payment  with  a 
capital  cost  pass-through  than  by  DRG  payment 
with  capital  built  into  the  rate.  Similarly,  capital 
disinvestments  (Type  IV),  occasioned  perhaps  by 
the  introduction  of  a  simple  procedure  to  replace 
a  capital-intensive  one  or  simply  by  the  abandon- 
ment of  an  ineffective  technology,  are  encouraged 
by  DRG  payment  regardless  of  the  way  in  which 
capital  costs  are  treated. 

Operating  cost-saving  (Type  II)  and  capital 
cost-saving  (Type  III)  technologies  can  lead  to 
situations  where  the  incentives  for  hospitals  to 
adopt  may  actually  be  reversed  by  the  policy  re- 
garding payment  of  capital.  Of  particular  concern 
is  the  incentive  under  a  pass-through  to  adopt  ex- 
pensive capital  equipment  that  reduces  operating 
costs  but  raises  total  cost  per  case.  Like  regulated 
utilities,  where  allowed  profits  are  computed  as 
a  percentage  of  the  amount  of  equity  capital,  hos- 
pitals can  be  expected  over  time  to  become  too 
capital-intensive  (3). 

The  Social  Security  Amendments  of  1983  (Pub- 
lic Law  98-21)  provide  for  capital  to  be  treated 
as  a  pass-through  under  the  new  DRG  payment 
system.  Capital  technologies  will  continue  to  be 
paid  retrospectively  on  the  basis  of  reasonable 
costs.  However,  the  inadequacy  of  this  method 
was  recognized  by  Congress  in  the  new  law.  The 
law  requires  the  Department  of  Health  and  Hu- 
man Services  (DHHS)  to  submit  a  report  to  Con- 
gress by  October  20, 1984  on  payment  for  hospi- 
tal capital.  The  intention  of  the  law  is  that  at  the 
end  of  3  years,  Congress  will  have  legislated  a  new 


capital  policy  that  will  deviate  from  present  cost- 
based  reimbursement.  Although  the  issues  in 
capital  formation  policy  are  complex  and  beyond 
the  scope  of  this  technical  memorandum,  any 
policy  that  eliminates  the  pass-through  will  have 
desirable  effects  on  the  consistency  of  hospital 
technology  acquisition  decisions. 

Methods  of  Updating  DRG  Prices 
and  Categories 

The  longrun  viability  of  any  DRG  payment  sys- 
tem depends  on  its  ability  to  both  adapt  to  and 
encourage  appropriate  technological  change  in 
medicine.  A  payment  system  that  is  rigid  in  the 
face  of  medical  progress  will  become  unacceptable 
to  providers,  patients,  and  the  public.  Conse- 
quently, the  methods  and  procedures  used  to  ad- 
just the  average  payment  level,  relative  DRG 
rates,  and  the  DRG  categories  themselves  are  crit- 
ical to  the  longrun  survival  of  the  system. 

The  primary  objective  of  a  DRG  price  adjust- 
ment process  is  to  maintain  equality  across  DRGs 
in  the  ratios  of  price  to  the  cost  of  efficient  care. 
This  objective  implies  that  as  new  cost-saving 
technology  becomes  available  for  use  in  certain 
DRGs,  the  relative  prices  of  these  DRGs  should 
be  adjusted  downward  to  reflect  the  new  efficien- 
cies. Alternatively,  the  development  of  new  cost- 
raising  technologies  that  improve  patient  out- 
comes enough  to  justify  their  use  should  be  met 
with  increases  in  the  prices  of  relevant  DRGs.  Ad- 
justing relative  prices  to  reflect  technological 
change  as  it  occurs  provides  appropriate  incen- 
tives for  efficiency  and  specialization  in  the 
delivery  of  hospital  care. 
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But  to  simply  adjust  prices  in  reaction  to  tech- 
nological change  is  insufficient.  A  second  objec- 
tive of  the  price  adjustment  process  is  to  encourage 
hospitals  to  adopt  appropriate  new  technology. 
The  previous  sections  concluded  that  while  DRG 
payment  encourages  the  adoption  of  cost-saving 
technology,  it  reduces  hospitals'  incentives  to 
adopt  new  cost-raising  technologies.  Depending 
on  the  general  restrictiveness  of  the  payment 
system,  the  effects  may  be  to  discourage  diffusion 
and  perhaps  even  the  development  of  costly  but 
effective  new  hospital  technologies.  The  DRG 
price  adjustment  process  can  be  used  to  counteract 
this  incentive  for  deserving  technologies. 

There  are  two  general  methods  of  DRG  price 
adjustment:  conditional  adjustments  and  uncon- 
ditional adjustments.  Conditional  DRG  rate  ad- 
justments are  those  granted  only  to  hospitals  ac- 
tually adopting  a  new  technology;  unconditional 
rate  adjustments  are  those  that  apply  to  all  hos- 
pitals (or  to  a  class  of  hospitals)  whether  or  not 
they  use  the  new  technology.  There  are  three  pos- 
sible unconditional  adjustment  processes: 

•  Periodic  empirical  reestimation  of  relative 
DRG  costs.  — This  method  is  statistical  and 
reactive  in  nature;  as  technological  change 
alters  the  costs  of  serving  specific  DRGs,  the 
calculated  rates  change.  The  process  is  also 
gradual,  because  estimated  relative  weights 
based  on  average  costs  across  both  adopters 
and  nonadopters  of  a  new  technology  would 
only  partially  reflect  the  effects  of  the  new 
technology  on  the  efficient  cost  of  accepted 
care.  Only  in  the  final  stages  of  diffusion 
when  the  new  technology  is  uniformly  ap- 
plied across  all  hospitals  would  the  estimated 
relative  costs  reflect  the  technology's  full 
effect. 

•  Application  of  a  technology  factor.  — This 
method  employs  an  annual  percentage  in- 
crease in  the  average  rate  of  payment  for  all 
DRGs  to  provide  funds  for  the  adoption  of 
cost-raising  technology.*  For  example,  the 
new  Medicare  law  requires  that  the  annual 
increase  in  the  average  payment  level  reflect 
technological  change  as  well  as  general  in- 

*In  theory,  a  negative  technology  factor  could  be  used  to  reduce 
funds  in  anticipation  of  cost  reductions,  but  it  has  not  been  applied 
in  this  manner  in  any  State  system. 


flation,  but  the  amount  of  increase  is  not 
statutorily  specified.  Inclusion  of  such  a  fac- 
tor in  the  annual  rate  increase  gives  hospitals 
funds  to  use  for  any  purpose,  including  tech- 
nology adoption. 

•  Central  policy  decision  to  change  relative 
DRG  rates.  — A  designated  State  or  national 
agency  can  make  purposeful  adjustments  in 
relative  DRG  rates  to  reflect  a  change  in  tech- 
nological conditions.  The  new  Medicare  law 
specifies  that  the  Prospective  Payment  As- 
sessment Commission  make  recommenda- 
tions regarding  periodic  adjustments  in  rel- 
ative DRG  rates  to  reflect  changing  technol- 
ogy. This  Commission  could  recommend  an 
increase  in  the  rate  paid  for  a  particular  DRG 
relative  to  other  DRGs  as  a  means  of  fund- 
ing the  acquisition  of  a  cost-raising  technol- 
ogy. Of  course,  hospitals  treating  patients  in 
the  DRG  with  the  increased  rate  would  be 
free  to  use  the  additional  revenue  for  any 
purpose. 

Conditional  adjustments  in  DRG  prices  can  be 
accomplished  by  two  general  mechanisms: 

•  Provider-initiated  appeals.  — Individual  hos- 
pitals contemplating  adopting  a  new  technol- 
ogy can  request  an  adjustment  of  rates  in  spe- 
cific DRGs  to  fund  its  acquisition.  Presuma- 
bly, hospitals  would  not  request  reductions 
in  rates  due  to  cost-saving  innovations.  In- 
stead, this  approach  is  potentially  useful  for 
case-by-case  exceptions  to  DRG  rates  to  pay 
for  new  cost-raising  technology.  The  new 
Medicare  law  specifically  prohibits  hospitals 
from  appealing  DRG  rates,  but  appeals  are 
allowed  for  very  high  cost  "outlier"  patients 
on  a  case-by-case  basis.  The  State  of  New 
Jersey  has  a  DRG  appeals  mechanism  that  is 
intended  to  bring  to  the  surface  new  technol- 
ogies in  need  of  extra  payment.  To  qualify 
as  a  DRG  appeal,  the  new  technology  must 
be  shown  to  affect  one  or  more  DRGs  ac- 
counting for  at  least  10  percent  of  the  hos- 
pital's costs  or  admissions  and  to  affect  one 
or  more  hospitals  other  than  the  applicant 
(63). 

•  Creation  of  new  DRGs. — New  DRGs,  dif- 
ferentiated from  preexisting  ones  by  the  use 
of  a  specific  technology,  can  be  created  as 
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a  way  of  paying  a  hospital  only  if  it  actually 
adopts  and  uses  the  technology.  The  new 
DRG  would  be  assigned  a  price  reflecting  the 
higher  or  lower  resource  costs  associated  with 
the  use  of  the  new  technology.  For  example, 
liver  transplantation  might  become  its  own 
DRG,  although  the  Medicare  program  does 
not  yet  pay  for  such  procedures.  When  and 
if  the  new  procedure  is  considered  ready  for 
payment,  a  DRG  price  will  be  assigned  that 
can  be  obtained  by  any  hospital  performing 
the  procedure.  Those  hospitals  not  perform- 
ing transplant  operations  will  not  receive  the 
additional  revenue,  because  they  will  have 
no  patients  in  that  DRG. 

The  first  objective  of  DRG  rate  adjustment — 
the  maintenance  of  equal  ratios  of  price  to  the  cost 
of  efficient  care  among  DRGs — depends  largely 
on  unconditional  rate  adjustments.  Although  peri- 
odic reestimation  of  DRG  costs  represents  a  grad- 
ual adjustment  to  new  technology,  it  is  a  reason- 
able method  for  adapting  to  cost-saving  techno- 
logical innovation.  Because  cost  reductions  would 
be  reflected  only  gradually  in  relative  rates,  hos- 
pitals adopting  such  innovations  would  reap  a 
positive,  albeit  declining,  return  on  their  in- 
vestments over  a  long  period.  Hospitals  lagging 
in  adoption  of  cost-saving  innovation  would  grad- 
ually be  subjected  to  greater  penalties.  Thus,  the 
reestimation  process  is  a  gentle  adjustment  method 
which  nevertheless  embodies  strong  incentives  for 
hospital  efficiency. 

Central  policy  decisions  to  force  more  rapid  ad- 
justment of  payment  rates  to  new  cost-saving 
technologies  are  also  feasible  and  may  be  useful 
from  time  to  time.  Yet,  it  may  be  difficult  early 
in  the  availability  of  a  new  technology  to  predict 
how  large  a  saving  to  expect  and  how  such  sav- 
ings are  likely  to  vary  among  hospitals.  Since  the 
incentives  to  adopt  new  cost-saving  technology 
are  already  strong  in  DRG  payment,  radical  re- 
ductions in  specific  DRG  rates  are  likely  to  be 
more  disruptive  than  useful. 

The  second  objective  of  a  DRG  adjustment 
process — encouraging  the  adoption  of  appropriate 
technologies,  particularly  those  that  are  cost- 
raising  to  the  hospital — may  use  either  conditional 
or  unconditional  adjustment  methods.  But  no  one 


method  alone  is  completely  satisfactory  for  this 
purpose.  Periodic  reestimation  of  DRG  costs  is 
not  likely  to  be  sufficient  to  induce  hospitals  to 
adopt  desirable  cost-increasing  technologies,  es- 
pecially very  expensive  ones.  Early  adopters 
would  bear  the  full  extra  costs  of  such  a  new  tech- 
nology, but  the  updated  weights  based  on  averag- 
ing costs  across  both  adopters  and  nonadopters 
would  not  reflect  the  full  increase  in  per-case  costs. 
Hence,  the  initial  stages  of  the  diffusion  process 
would  be  underfinanced. 

Inclusion  of  a  general  technology  factor  in  the 
annual  average  rate  of  increase  does  provide  funds 
for  the  adoption  of  new  cost-raising  technology. 
However,  this  kind  of  across-the-board  increase 
rewards  innovative  and  noninnovative  hospitals 
alike  and  may  even  cushion  some  hospitals  against 
the  need  to  become  more  efficient,  because  they 
are  free  to  spend  the  additional  revenue  however 
they  choose.  Consequently,  a  technology  factor 
is  an  inefficient  approach  to  encouraging  the 
adoption  of  cost-raising  technology,  since  it  is 
likely  to  fund  less  of  such  innovation  than  the  cost 
of  the  approach  to  third-party  payers. 

The  same  criticism  can  be  made  of  central  pol- 
icy decisions  to  increase  the  relative  rates  of  cer- 
tain DRGs.  The  hospital  would  be  free  to  use  the 
extra  payment  from  an  adjusted  DRG  price  for 
any  purpose.  Thus,  centrally  mandated  rate  ad- 
justments would  give  equal  reward  to  adopters 
and  nonadopters. 

Yet,  conditional  adjustment  mechanisms,  such 
as  creation  of  new  DRGs  or  individual  provider 
appeals,  have  their  own  shortcomings.  Creation 
of  new  DRGs  may  appear  on  the  surface  to  be 
an  ideal  approach,  but  it  has  serious  deficiencies 
as  the  major  tool.  The  prospect  of  DRG  infla- 
tion— the  gradual  increase  in  the  number  of  cat- 
egories— has  severe  implications  for  management 
of  data  and  information.  If  the  experience  with 
medical  procedure  nomenclature  is  any  guide,  the 
rate  of  increase  in  the  number  of  categories  can 
be  expected  to  be  high  (55).  The  first  revision  in 
DRG  nomenclature  increased  the  number  of  cat- 
egories by  22  percent.  The  additional  data  re- 
quired on  hospitals'  claims  to  make  fine  distinc- 
tions in  DRG  assignments  would  certainly  add  an 
administrative  burden  on  hospitals  and  payers. 
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Second,  and  more  important,  over  time  DRG 
payment  would  come  to  look  more  and  more  like 
fee-for-service  medicine,  where  the  amount  of 
payment  is  inextricably  linked  to  the  procedures 
performed.  Financial  incentives  to  perform  prof- 
itable combinations  of  procedures  could  develop. 
In  addition,  substitution  of  a  new  cost-saving  pro- 
cedure for  a  more  expensive  one  would  be  dis- 
couraged if  it  were  to  bump  a  patient  out  of  the 
higher  priced  category  into  a  lower  priced  one. 
Thus,  the  uncontrolled  expansion  of  categories 
can  create  a  more  rigid,  less  cost-effective  health 
care  delivery  system. 

Reliance  on  case-by-case  hospital  appeals  of 
DRG  rates  is  likely  to  be  administratively  costly 
and  cumbersome  compared  to  other  methods.  Un- 
fortunately, there  is  little  experience  to  date  with 
New  Jersey's  DRG  appeals  process,  and  even  if 
there  were,  it  is  unclear  whether  the  experience 
of  a  single  State  is  germane  to  operation  of  a  na- 
tional appeals  process.  Nevertheless,  the  New 
Jersey  appeals  process  bears  watching  as  a  poten- 


tial model  for  adoption  in  a  more  general  DRG 
payment  system. 

It  is  worth  noting  that  any  approach  to  up- 
dating relative  DRGs  to  account  for  new  cost- 
raising  technology  requires  information  on  which 
to  base  conclusions  about  the  readiness  of  a  new 
medical  technology  for  payment.  In  effect,  tech- 
nology assessments  are  needed  to  support  the  deci- 
sion process.  For  example,  should  the  relative 
rates  of  those  DRGs  using  hyperalimentation  be 
adjusted  to  reflect  the  additional  costs  of  this  tech- 
nology? Such  questions  would  of  necessity  trans- 
cend case-by-case  appeals  processes.  A  mecha- 
nism and  adequate  resources  for  conducting  in- 
tegrated and  comprehensive  assessments  of  such 
questions  are  important  for  supporting  the  DRG 
adjustment  process.  The  Prospective  Payment 
Assessment  Commission  established  by  the  Med- 
icare law  is  empowered  to  conduct  or  fund  such 
assessments,  but  other  research  resources  may  also 
be  usefully  employed  in  providing  information  to 
support  such  critical  decisions. 


COVERAGE  POLICY,  DRG  PAYMENT,  AND  TECHNOLOGICAL  CHANGE 


Since  its  inception,  the  Medicare  law  has  man- 
dated that  a  specific  technology  or  service  must 
be  a  "covered"  benefit,  i.e.,  a  benefit  eligible  for 
payment,  in  order  for  providers  to  be  reimbursed 
for  its  provision.  Although  Medicare  specifies 
broad  categories  of  covered  benefits,  specific  tech- 
nologies, particularly  new  ones,  require  individual 
coverage  determinations.  Such  coverage  decisions 
are  governed  by  section  1862  of  the  Social  Securi- 
ty Act,  which  excludes  payment  for  items  and 
services  that  are  "not  reasonable  and  necessary" 
for  diagnosis,  treatment,  or  improved  services. 
"Reasonable  and  necessary"  lacks  precise  defini- 
tion: the  Medicare  program  applies  the  terms  to 
technologies  that  are  generally  accepted  by  the 
medical  community  as  being  safe  and  effective  and 
are  perceived  to  have  moved  beyond  experimen- 
tal status  to  clinical  application. 

These  coverage  requirements  have  acted  as  a 
barrier  to  adopting  new,  untested  technologies 


and,  in  a  passive  way,  have  discouraged  the  aban- 
donment of  outmoded  technologies.  Although  the 
extent  to  which  coverage  policy  has  been  an  ef- 
fective "technology  watchdog"  varies  among  par- 
ticular technologies,  it  is  generally  accepted  as  in- 
fluencing the  diffusion  of  technologies.  Under  the 
new  Medicare  law,  the  provisions  of  section  1862 
remain.  Since  DRG  payment  will  also  affect  the 
rate  and  direction  of  technological  change,  the 
relation  of  the  two,  coverage  policy  and  DRG 
payment,  has  implications  for  medical  technol- 
ogy in  the  Medicare  program. 

At  this  time,  the  interactions  between  Medicare 
coverage  policy  and  DRG  payment  as  mandated 
in  Public  Law  98-21  are  limited  to  the  hospital  por- 
tion of  inpatient  services.  As  noted  previously, 
outpatient  services  and  physician  services — pro- 
vided in  or  out  of  the  hospital — are  not  included 
in  the  DRG  system.  Instead,  they  are  paid  for  as 
before  the  law's  enactment:  outpatient  services  are 
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reimbursed  on  a  reasonable  cost  basis,  and  physi- 
cian services  are  reimbursed  on  a  reasonable 
charge  basis. 

The  ability  of  coverage  decisions  to  assist  in  ap- 
propriate technological  change  depends  in  part  on 
the  identification  of  new  technologies  and  new 
uses  of  established  technologies.  If  a  technology 
that  is  part  of  the  hospital  portion  of  inpatient 
services  (now  paid  by  DRG  payment)  comes  to 
the  Medicare  program's  attention  as  "new,"  a 
determination  of  its  safety  and  efficacy  will  still 
be  required.  Although  DRGs  are  generally  con- 
structed according  to  diagnosis  (and  not  treat- 
ment), there  are  several  ways  to  identify  new 
technologies  under  the  newly  mandated  DRG 
payment  system.  A  few  still-to-be-covered  tech- 
nologies, the  most  obvious  being  heart  transplant, 
are  specific  DRGs.  Program  administrators  also 
will  have  the  potential  to  identify  established 
surgical  procedures  in  reviewing  claims  for  DRG 
payment,  but  will  not  be  able  to  identify  new 
surgical  procedures  by  claims  review. 

Another  opportunity  for  identifying  new  tech- 
nologies will  occur  when  hospitals  appeal  their 
payment  levels  for  "outlier"  cases.  Many  of  these 
cases  will  be  high-cost  outliers  precisely  because 
new  and  costly  technologies  will  have  been  em- 
ployed. If  a  new  procedure  is  not  covered,  denial 
of  an  outlier  claim  is  a  likely  prospect. 

Finally,  new  technologies  and  new  uses  of  es- 
tablished technologies  will  be  recognized  during 
the  process  of  adjusting  DRG  rates.  Indeed,  up- 
dating DRG  prices  appears  to  offer  the  most  sig- 
nificant opportunity  of  identifying  such  technol- 
ogies for  coverage  purposes.  The  decision  to  ad- 
just DRG  rates  can  therefore  be  considered  a 
quasi-coverage  decision  itself. 

Under  current  Medicare  coverage  policy,  once 
a  new  technology  is  identified  and  brought  to  the 
attention  of  program  administrators,  the  Health 
Care  Financing  Administration  (HCFA)  arranges 
for  the  Public  Health  Service  to  conduct  an  assess- 
ment to  ascertain  the  safety  and  efficacy  of  the 
technology.  HCFA  subsequently  determines  the 
coverage  status  of  the  technology  based,  in  part, 
on  the  results  of  the  technology  assessment. 


For  the  DRG  payment  system,  changes  in  DRG 
relative  weights  or  prices  will  be  made,  in  part, 
to  reflect  technological  change.  Because  this 
process*  must  include  identification  of  new  tech- 
nologies, it  is  reasonable  that  some  of  the  tech- 
niques, including  technology  assessments,  used  to 
adjust  DRG  rates  will  be  similar  to  those  used  for 
supporting  coverage  decisions.  For  example,  the 
Prospective  Payment  Assessment  Commission  has 
been  given  broad  powers  to  assess  medical  tech- 
nology and  the  appropriateness  of  medical  prac- 
tice patterns  in  performing  this  task.  It  is  this 
Commission  that  must  make  recommendations  to 
the  Secretary  of  DHHS  concerning  the  appropri- 
ate payment  rate  for  hospital  services  according 
to  its  findings. 

Thus,  both  the  coverage  process  and  the  proc- 
ess of  adjusting  DRG  rates  share  a  similar  "ap- 
proval for  payment"  function.  They  differ  in  that 
a  coverage  determination  focuses  on  specific  tech- 
nologies while  adjusting  DRG  payment  rates  fo- 
cuses on  the  larger  entity  of  a  diagnostic  group, 
which  includes  particular  technologies.  Moreover, 
the  DRG  rate  adjustment  process  must  include 
issues  of  cost  as  an  integral  issue,  while  the 
coverage  process  at  present  does  not  consider  cost 
issues.  Nonetheless,  the  technology  assessments 
performed  for  both  processes  no  doubt  will  be 
similar.  The  potential  for  duplication  is  not  to  be 
ignored. 

Whether  technologies  will  be  subject  to  a  dou- 
ble review  of  safety  and  efficacy  for  payment  pur- 
poses will  depend  on  the  approach  chosen  to  up- 
date DRG  prices.  Irrespective  of  approach,  it  is 
reasonable  to  assume  that  hospitals'  adoption  of 
cost-raising  technologies  will  be  made  evident  to 
HCFA  for  DRG  payment  and  for  coverage  policy. 
However,  some  approaches  to  updating  DRG 
rates,  i.e.,  provider  appeals,  would  not  surface 
cost-saving  technologies.  Because  specific  tech- 
nologies will  not  be  identified  on  the  DRG  hospital 
claims  form,  the  adoption  by  a  hospital  of  a  new, 
uncovered,  cost-saving  technology  would  not 
become  known  to  HCFA  through  hospital  claims 


*As  noted  in  the  previous  section,  the  specific  mechanisms  of  the 
process  have  not  yet  been  determined. 
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review.  However,  as  in  the  past,  HCFA  will  rely 
on  physician  claims  and  other  sources  to  provide 
information  to  stimulate  the  initiation  of  a  tech- 
nology assessment  solely  for  coverage  purposes. 

Many  new  technologies,  especially  those  that 
are  cost-raising,  could  conceivably  be  faced  with 
the  prospect  of  a  double  barrier  to  introduction — 
an  assessment  for  coverage  purposes  and  an  as- 


sessment for  DRG  rate  adjustment.  Although  the 
evaluations  may  differ  for  the  two  purposes,  the 
processes  appear  to  be  sufficiently  similar  to  war- 
rant coordinated  Government  effort.  The  unin- 
tended confluence  of  the  two  administrative  proc- 
esses needs  to  be  examined  in  order  to  conserve 
Federal  resources  and  to  promote  the  diffusion  of 
appropriate  technologies. 
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Selected  Implementation  Issues: 
The  Hospital  Perspective* 


The  preceding  chapters  have  examined  poten- 
tial hospital  behavior  toward  technology  use  and 
adoption  when  faced  with  a  prospective  per-case 
payment  system  based  on  Diagnosis  Related 
Groups  (DRGs).  As  noted  earlier,  potential  be- 
havior toward  technology  is  predicted  to  vary  as 
specific  features  of  a  system  vary.  In  addition  to 
the  general  and  specific  incentives  provided  by  the 
system,  a  number  of  issues  concerning  implemen- 
tation arise  that  should  be  noted  by  policymakers. 
These  issues  assume  even  greater  importance  in 
view  of  the  recently  legislated  Medicare  payment 
system.  Thus,  this  chapter  will  briefly  examine 
issues  involving  the  implementation  of  a  DRG  re- 
porting system  to  support  per-case  payment.  It 
will  not  focus  on  implementation  issues  from  the 
perspectives  of  the  Health  Care  Financing  Ad- 
ministration (HCFA)  of  the  Department  of  Health 
and  Human  Services  or  the  intermediaries  who 
will  also  be  involved  in  the  operation  of  the  new 
system. 


Implementation  issues  encompass  a  variety  of 
problems  with  varying  cost  implications.  Two  im- 
portant aspects  of  implementation  of  the  new 
Medicare  DRG  payment  system  will  be  described 
in  this  chapter:  data  and  coding  issues  and  hospital 
administrative  issues.  Data  issues  exist  because  of 
the  reliance  of  the  classification  process  on  data 
summaries  (discharge  abstracts)  of  the  patients' 
hospital  medical  records.  These  issues  include 
classification  and  coding  errors,  and  DRG  "gam- 
ing" or  "creep."  Administrative  issues  exist  be- 
cause the  administrative  burden  to  hospitals  ob- 
viously increases  when  any  new  type  of  payment 
system  is  introduced,  particularly  one  as  complex 
as  a  DRG  payment  system  is  likely  to  be.  For  ex- 
ample, hospitals  will  need  to  institute  procedures 
to  improve  the  quality  of  information,  including 
a  reduction  in  missing  data  in  medical  charts. 


PATIENT  DATA  ISSUES 
Classification  and  Coding  Errors 

Because  assignment  of  patients  to  DRGs  re- 
quires data  from  the  patients'  discharge  abstracts, 
the  accuracy  and  timeliness  of  these  data  have 
come  under  question.  Several  studies  have  been 
undertaken  under  the  auspices  of  the  Institute  of 
Medicine  (IOM)  of  the  National  Academy  of  Sci- 
ences to  determine  just  how  accurate  and  timely 
the  data  are,  and  how  various  procedures  might 
be  employed  to  ensure  data  reliability  (57,58,59). 

In  each  study,  a  sample  of  patient  records  was 
reabstracted  by  a  trained  field  team  of  Registered 
Record  Administrators  and  compared  with  the 
original  data  compiled  by  either  the  abstract  serv- 
ices (for  the  first  study),  HCFA  (for  the  Medicare 
data  in  the  second  study),  or  the  National  Center 

"This  chapter  incorporates  work  by  Diane  E.  Hamilton,  Ralph 
E.  Berry,  and  Nancy  L.  Kelly  of  Policy  Analysis,  Inc. 


for  Health  Statistics  (NCHS)  (for  the  third  study). 
For  diagnosis  and  procedures,  two  types  of  data 
discrepancies  were  possible.  Ordering  discrepan- 
cies would  reflect  problems  in  determining  which 
of  several  diagnoses  or  procedures  should  be  re- 
garded as  principal.  Coding  discrepancies  would 
reflect  errors  in  assigning  a  diagnosis  or  procedure 
code  number. 

Findings  from  these  studies  indicated  that  hos- 
pital data  on  admission  date,  discharge  date,  and 
sex  were  highly  reliable;  however,  this  was  not 
the  case  when  diagnosis  and  procedure  data  were 
examined.  For  all  diagnoses  combined,  when 
codes  were  compared  (up  to  four  digits),  Medicare 
data  were  reliable  in  only  59.5  to  64.1  percent  of 
the  cases.  In  the  study  of  abstract  service  data, 
the  comparable  figures  had  been  66.8  to  77.5  per- 
cent, and  in  the  NCHS  study,  63.4  to  86.0  per- 
cent. Further,  Medicare  data  concerning  the  pres- 
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ence  of  additional  diagnoses  were  reliable  in  74.5 
percent  of  the  cases,  and  the  reliability  level  for 
Medicare  principal  procedures  was  78.9  percent. 
Finally,  in  the  abstract  service  and  NCHS  studies, 
the  field  team  concluded  that  in  4.6  percent  of  the 
cases,  the  correct  diagnosis  code  was  a  matter  of 
judgment.  This  was  also  true  for  1.7  percent  of 
all  procedures  in  the  Medicare  study. 

It  should  be  noted,  however,  that  the  data  used 
in  IOM  studies  were  for  1974  and  1977.  A  second 
and  even  more  important  consideration  is  that  the 
studies  were  based  on  detailed  coding  of  diagnoses 
and  procedures;  therefore,  discrepancy  rates  did 
not  reflect  error  rates  that  might  occur  when  cases 
were  aggregated  into  DRGs.  In  fact,  in  a  study 
of  coding  error  at  the  DRG  level,  reliability  in- 
creased to  76.7  percent  (69).  A  third  problem  with 
extrapolating  from  these  studies  is  that  the  dis- 
charge abstracts  studied  were  not  produced  for 
payment  purposes.  When  payment  depends  on 
the  accuracy  and  timeliness  of  discharge  abstracts, 
their  importance  increases  and  data  reliability 
should  improve.  Monitoring  by  peer  review  or- 
ganizations (PROs)  in  the  new  system  should  give 
hospitals  added  incentive  to  improve  their  data 
collection  and  coding  procedures. 

The  dependence  of  payment  on  coded  diag- 
noses and  procedures  in  a  DRG  payment  system 
raises  the  possibility  of  deliberate  changes  in 
coding  conventions.  Several  authors  (4,77,91) 
have  noted  that  the  ability  to  maximize  payment 
by  changing  diagnosis  codes  could  be  a  serious 
problem.  "DRG  creep"  was  defined  by  Simborg 
as  a  deliberate  and  systematic  shift  in  a  hospital's 
reported  case  mix  in  order  to  improve  payment 
(77).  As  described  in  chapter  2,  the  primary  basis 
for  subdivision  of  cases  into  discrete  DRGs  is  the 
principal  diagnosis.  Using  the  original  DRG  clas- 
sification system,  Simborg  pointed  out  that  by 
changing  the  sequence  of  discharge  diagnoses  for 
patients  with  more  than  one  diagnosis,  a  higher 
priced  DRG  can  result.  If  done  systematically, 
perhaps  using  sophisticated  computer  programs, 
a  more  costly  case  mix  would  result. 

It  should  be  noted  that  the  potential  for  "coding 
creep"  exists  with  all  available  case-mix  measures 
and  is  potentially  even  more  problematic  with 
those  requiring  subjective  severity  determination. 
To  some  extent,  the  new  DRGs  limit  the  discre- 


tion permitted  in  the  assignment  of  DRGs,  reduc- 
ing but  not  eliminating  the  "upcoding"  possibilities 
that  the  original  DRG  system  offered.  Under  the 
modified  DRG  system,  only  significant,  predeter- 
mined secondary  diagnoses  (complications  and 
comorbidities)  or  age  can  lead  to  a  case  being  in- 
cluded in  a  higher  cost  DRG;  i.e.,  sequence  no 
longer  matters.  In  addition,  a  surgical  procedure 
hierarchy  is  now  used  to  assign  patients  who  had 
surgery  to  DRG  categories.  Where  there  are  multi- 
ple medical  and  surgical  conditions,  the  one  in- 
volving the  major  surgical  procedure  becomes  the 
principal  one.  Thus,  surgery  takes  precedence. 

Data  processing  sophistication  should  increase 
within  the  hospitals  in  response  to  the  new  Med- 
icare payment  system.  For  example,  it  would  pay 
a  hospital  to  use  its  computer  to  screen  for  un- 
complicated cases  or  certain  DRGs  that  the  med- 
ical records  department  should  review  for  poten- 
tial undercoding  (77).  DRG  creep,  or  deliberate 
overcoding,  can  be  controlled  in  two  ways.  First, 
PROs  or  other  review  organizations  can  screen 
certain  DRGs  for  overcoding.  This  function  was 
specifically  assigned  to  PROs  by  the  new  Medicare 
law.  Second,  the  potential  gains  from  DRG  creep 
would  diminish  if  DRG  prices  are  regularly  rees- 
timated.  New  prices  or  weights  would  reflect  the 
new  distribution  of  patients  among  DRGs  and  the 
new  average  costs  per  DRG.  Over  time,  reestima- 
tion  of  weights  would  cause  the  more  profitable 
DRGs  to  become  less  profitable,  and  the  less  prof- 
itable ones  more  profitable.  Thus,  one  could  ex- 
pect a  gradual  decline  in  the  potential  for  "gam- 
ing" via  DRG  creep  with  periodic  reestimation  of 
DRG  prices. 

Clearly,  these  improvements  can  be  expected 
from  the  hospital  industry  as  administrators,  med- 
ical records  personnel,  and  particularly  physicians 
become  more  aware  of  the  reimbursement  impli- 
cations of  inaccurate  data.  Obviously,  improve- 
ments of  this  type  have  potentially  significant 
resource  implications  for  the  hospital  industry, 
as  well  as  third  party  payment  agencies.  These 
costs  should  be  considered  when  the  potential  im- 
pact of  a  DRG  reimbursement  system  is  assessed. 
New  Jersey  has  conducted  educational  programs 
for  medical  records  personnel,  physicians,  nurses, 
and  hospital  administrators.  Data  accuracy  has 
improved  subsequently  (22,76),  though  some 
DRG  creep  may  exist  in  New  Jersey  (14). 
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HOSPITAL  ADMINISTRATIVE  ISSUES 


The  foregoing  discussion  of  problems  in  data 
accuracy  and  timeliness  in  the  use  of  DRGs  is  in- 
dicative of  the  need  for  improvements  in  the  pro- 
cedures used  for  data  abstraction  and  coding.  Re- 
searchers who  have  examined  some  of  the  prob- 
lems have  suggested  several  areas  in  which  im- 
provements should  be  made. 

First,  because  a  great  deal  of  the  error  is  in- 
troduced at  the  hospital  level,  programs  to  im- 
prove the  quality  of  the  information  should  be 
instituted.  These  might  include  additional  train- 
ing for  persons  abstracting  information  from  the 
medical  record,  routinization  of  hospital  pro- 
cedures so  that  activities  of  billing  personnel  could 
be  limited  to  information  transfer  (rather  than  in- 
terpretation of  the  medical  record  data),  and  in- 
structional programs  for  physicians  in  classifying 
diagnoses,  determining  principal  diagnosis,  and 
completing  the  medical  record*  (12).  Again,  New 
Jersey  has  implemented  these  suggestions  and  has 
found  them  to  be  successful  (22,48,49). 

The  medical  record  should  also  be  completed 
in  a  timely  fashion  in  order  to  bill  third  parties 
as  soon  after  discharge  as  possible.  In  this  case, 
physicians  must  be  encouraged  to  complete  the 
medical  record  as  soon  after  discharge  as  possi- 
ble. Also,  for  some  hospitals,  additional  medical 
records  personnel  may  be  necessary. 

A  third  suggestion  for  improving  data  quality 
is  to  establish  direct,  timely  links  among  error 
detection,  feedback,  and  training  (10).  (In  fact, 
the  New  Jersey  system  has  instituted  many  editing 
and  educational  initiatives  throughout  that  State.) 
It  is  suggested  that  this  error  detection  should  in- 
clude, as  a  supplement  to  data  checks  by  the  com- 
puter, a  regular  program  for  independently  reab- 
stracting  samples  of  records.  New  Jersey  Profes- 
sional Standards  Review  Organizations  have  done 
this  to  monitor  DRG  assignments  of  patients  to 
DRGs  (14).  As  stated  earlier,  however,  these  types 


*Demlo  and  her  colleagues  (12)  have  also  suggested  that  if  the 
practice  of  determining  principal  diagnosis  by  referring  to  the  first- 
listed  item  on  the  face  sheet  of  the  medical  record  continues,  the 
medical  record  format  itself  might  be  revised  so  that  the  conditions 
are  recorded  in  order  of  priority  with  the  principal  diagnosis  listed 
first. 


of  improvements  are  not  without  cost  or  time  im- 
plications, and  there  is  some  evidence  to  suggest 
that  these  improvements  may  increase  the  average 
cost  of  preparing  a  bill  under  a  DRG-based  pay- 
ment system. 

Some  preliminary  results  of  the  effect  of  DRG 
payment  on  hospital  behavior  and  performance 
are  available  from  the  New  Jersey  DRG  payment 
experience  (98).  To  assess  the  effect  of  the  ex- 
perimental DRG-based  payment  system  on  hos- 
pital organization  and  procedures,  comparisons 
were  made  between  matched  samples  of  partici- 
pating and  nonparticipating  hospitals.  Based  on 
that  comparison,  the  following  conclusions  were 
reached: 

1.  the  importance  of  the  medical  records  de- 
partments has  increased  dramatically  in  par- 
ticipating hospitals.  This  was  considered  to 
be  the  result  of  the  required  expansion  of  the 
departments'  functions  and  personnel,  as 
well  as  the  need  for  better  trained  personnel; 

2.  the  medical  staff  in  the  participating  hospitals 
has  become  more  directly  involved  in  hos- 
pital operations;  and 

3.  the  quantity  and  type  of  information  col- 
lected in  DRG  hospitals  has  expanded,  al- 
lowing for  the  development  of  more  sophis- 
ticated management  information  systems. 

A  second  portion  of  the  New  Jersey  analysis 
examined  the  quality  and  timeliness  of  data  before 
and  after  the  institution  of  the  new  payment  sys- 
tem and  found  that  while  data  accuracy  im- 
proved, the  length  of  time  needed  to  produce  the 
data  increased.  Although  the  abstract  face  sheet 
incompletion  rate  decreased,  the  amount  of  time 
required  by  the  medical  records  and  patient  bill- 
ing departments  increased.  The  author  stated  that 
as  hospitals  become  more  experienced  with  the 
system,  it  is  likely  that  the  time  needed  to  proc- 
ess data  will  decrease  (98). 

The  details  of  the  methods  of  the  New  Jersey 
evaluation  are  not  yet  publicly  available,  so  that 
interpretation  of  the  results  must  be  preliminary. 
Nevertheless,  there  is  some  indication  that  imposi- 
tion of  a  DRG-based  reimbursement  scheme  re- 
quires additional  administrative  resources.  The 


54 


magnitude  of  these  additional  resources  and  the 
implications  for  Medicare  payment  cannot  nec- 
essarily be  inferred  from  this  preliminary  analysis. 
Some  hospitals  could  be  expected  to  incur  larger 
cost  increases  than  others  as  a  result  of  differences 


in  current  hospital  procedures.  It  is  hoped  by  pro- 
ponents that  the  increased  administrative  burden 
would  be  offset  by  the  cost  savings  attributable 
to  the  imposition  of  a  flat-rate,  prospective  pay- 
ment system. 


Chapter  6 

ndings  and  Conclusions 


Chapter  6 

Findings  and  Conclusions 


DRG  EVALUATION  ISSUES 

Diagnosis  Related  Groups  (DRGs)  were  devel- 
oped as  a  method  for  characterizing  hospitals'  case 
mix  using  data  commonly  available  on  hospital 
discharge  abstracts.  Although  the  motivation  be- 
hind their  original  development  was  unrelated  to 
their  use  in  hospital  payment  systems,  they  were 
ready  for  implementation  at  a  time  when  a  con- 
sensus was  developing  that  hospitals  should  be 
paid  for  their  outputs  (treated  cases)  rather  than 
for  their  inputs  (services  or  days  of  care).  As  the 
only  system  of  case-mix  classification  currently 
practical  for  use  with  per-case  payment,  it  is  un- 
derstandable that  DRGs  have  been  selected  for  use 
in  the  Medicare  program. 


Nevertheless,  it  is  important  for  those  who 
would  use  DRGs  to  recognize  that  in  their  pres- 
ent state  of  refinement  (i.e.,  the  467  DRG  clas- 
sification) they  have  been  inadequately  evaluated 
for  their  validity  as  an  indicator  of  patient  re- 
source needs  and  for  their  impact  on  medical  tech- 
nology in  per-case  payment.  In  light  of  the  budget 
crisis  facing  the  part  A  Medicare  trust  funds  in 
the  upcoming  years,  to  move  to  DRG  payment 
is  reasonable.  But  given  how  little  anyone  knows 
about  what  to  expect  from  DRG  payment,  it  is 
critical  that  its  implementation  be  carefully 
monitored,  particularly  with  respect  to  its  effect 
on  the  use  and  adoption  of  medical  technology. 


DRG  PAYMENT  ISSUES 

Although  there  exists  little  empirical  evidence 
about  the  effect  of  DRG  payment  on  the  adop- 
tion and  use  of  medical  technology,  potential 
problems  with  various  aspects  of  program  design 
can  be  identified. 

First,  just  as  cost-based  reimbursement  has 
created  inappropriate  incentives  regarding  the  use 
and  adoption  of  medical  technology,  so  too  does 
DRG  payment,  but  the  incentives  are  new  and  dif- 
ferent. Whereas  overuse  of  inpatient  services  and 
too  lengthy  hospitalization  were  problems  under 
cost-based  reimbursement,  underprovision  of 
services  and  inappropriate  admission  and  dis- 
charges may  be  a  problem  under  DRG  payment. 
These  incentives  will  require  programs  of  quali- 
ty assurance  and  utilization  review  designed  spe- 
cifically to  deal  with  them. 

Second,  the  incentives  affecting  the  use  of  med- 
ical technology  depend  on  several  important  as- 
pects of  system  design.  In  particular,  the  way  in 
which  capital  costs  are  treated  will  affect  incen- 
tives to  use  and  adopt  medical  technologies.  In 
drafting  the  Medicare  law,  Congress  recognized 
that  treating  capital  costs  as  a  pass-through  item 
is  not  an  optimal  longrun  approach.  Hospitals  are 


likely  to  become  too  capital-intensive  over  time 
as  a  result.  The  diversity  in  hospitals'  ages,  debt 
structures,  and  future  needs  for  expansion  or 
closure  all  argue  for  hospital-specific  determina- 
tions of  the  capital  payment  levels.  These  issues 
are  inevitably  intertwined  with  planning  for  health 
facilities  and  are  therefore  most  amenable  to  treat- 
ment on  a  State  level. 

Third,  DRGs  must  be  updated  to  both  reflect 
and  induce  desirable  technological  change  if  the 
system  is  to  remain  responsive  to  the  needs  of  all 
patients.  Periodic  reestimation  of  relative  DRG 
rates  to  reflect  changes  in  the  costs  of  various 
DRGs  is  essential  to  a  workable  program.  Rees- 
timation guards  against  growing  divergence  in  the 
ratios  of  DRG  cost  to  DRG  price,  and  it  also 
counteracts  the  potentially  deleterious  effects  of 
DRG  creep.  How  frequently  such  reestimation 
should  occur  is  a  debatable  issue.  The  new  Medi- 
care law  mandates  recalibration  at  least  every  4 
years,  but  this  interval  may  be  too  long.  More 
frequent,  perhaps  annual,  reestimation  has  disad- 
vantages in  increased  administrative  burden  on 
program  administrators  and  reporting  require- 
ments on  hospitals.  But  these  administrative  costs 
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might  be  offset  by  the  enhanced  ability  of  the  Fed- 
eral Government  to  capture  cost  savings  as  they 
occur  and  by  the  strengthened  incentives  to  adopt 
cost-saving  innovations  more  quickly.  Annual  re- 
estimation  would  also  be  more  effective  in  con- 
trolling the  longrun  incentives  for  DRG  creep  than 
would  infrequent  reestimation.  Whatever  its  in- 
terval, reestimating  relative  DRG  costs  implies  the 
need  for  a  continuing  source  of  cost  and  charge 
data  to  support  the  process.  Plans  for  altering 
Medicare  billing  forms  and  cost  reporting  re- 
quirements should  proceed  with  these  require- 
ments in  mind. 

Methods  for  updating  DRG  rates  that  are  con- 
ditional upon  technology  adoption  may  be  im- 
portant to  stimulate  desirable  but  cost-raising  in- 
novations. The  adjustment  process  should  allow 
for  differentiation  in  rates  between  adopters  and 
nonadopters  of  new  medical  technologies  whose 
diffusion  needs  to  be  stimulated.  Creation  of  new 
DRGs  and  provider  appeals  represent  the  only 
viable  conditional  adjustment  methods,  and  each 
of  these  has  shortcomings.  In  particular,  heavy 
reliance  on  new  DRGs  runs  the  risk  in  the  long 
run  of  creating  a  fee-for-service  system  in  the 
hospital,  the  precise  opposite  of  what  DRG  pay- 
ment is  intended  to  do.  Provider  appeals  conjure 


up  visions  of  administrative  bureaucracy  and 
delays  which  detract  from  the  otherwise  attrac- 
tive simplicity  of  DRG  payment.  Yet,  appeals  may 
be  an  important  vehicle  for  encouraging  new  tech- 
nologies. New  Jersey's  DRG  appeals  mechanism 
should  provide  some  insight  into  its  usefulness  in 
this  regard. 

The  DRG  adjustment  process  requires  support- 
ing mechanisms  for  identifying  and  assessing  new 
hospital  cost-raising  technologies.  Judgments 
about  the  readiness  of  new  technologies  for  pay- 
ment under  one  or  more  DRGs  need  to  be  sup- 
ported by  evidence  about  their  effectiveness,  risks, 
and  costs.  While  the  Medicare  law  established  a 
Prospective  Payment  Assessment  Commission 
whose  purpose,  among  others,  is  to  collect  such 
information,  adequate  research  resources  are 
necessary  to  support  the  process. 

The  reliance  of  the  DRG  classification  system 
on  accurate  and  timely  data  collection  and  coding 
will  necessitate  improvement  of  hospital's  medical 
records  procedures  and  performance.  Educational 
programs  for  physicians,  nurses,  hospital  ad- 
ministrators, and  medical  records  personnel 
should  be  initiated.  Monitoring  of  information 
quality  both  within  hospitals  and  by  the  mandated 
peer  review  organizations  will  be  necessary. 


IMPLICATIONS  FOR  RESEARCH  AND  EVALUATION 


Although  a  conclusion  of  this  memorandum  is 
that  DRGs  are  ready  for  use  in  per-case  payment 
and  that  they  are  currently  superior  for  this  pur- 
pose to  any  other  measure,  the  importance  of  a 
good  case-mix  measure  in  making  per-case  pay- 
ment a  viable  longrun  payment  strategy  implies 
that  research  on  alternative  measures  must  con- 
tinue. It  is  too  early  to  consider  DRGs  the  basis 
for  all  future  changes  in  case-mix  measurement. 
The  new  Medicare  law  requires  the  Department 
of  Health  and  Human  Services  (DHHS)  to  study 
the  appropriateness  of  modifying  DRGs  to  ac- 
count for  illness  severity  or  other  factors.  This 
study  should  be  enlightening,  but  by  itself  it  is 
not  enough.  DHHS  has  an  excellent  record  for 
support  of  the  development  of  DRGs  and  other 


case-mix  measurement  techniques.  Continued  ag- 
gressive Federal  support  for  development  and 
refinement  of  promising  alternatives  is  required 
to  reap  real  improvements  in  case-mix  measure- 
ment techniques. 

So  little  is  known  about  the  magnitude  of  the 
effects  of  DRG  payment  on  the  utilization  of  serv- 
ices and  technologies  in  the  health  care  system  that 
systematic  study  of  these  effects  is  needed.  Studies 
need  to  be  designed  now  to  evaluate  the  effect  of 
DRG  payment  on  rates  of  admissions,  lengths  of 
stay,  and  the  use  of  ancillary,  outpatient,  and 
nonhospital  care.  The  new  Medicare  law  man- 
dates a  study  of  its  impact  on  hospital  admissions. 
Such  a  study  could  be  part  of  a  larger  investiga- 
tion of  the  law's  effects. 
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Since  the  effects  of  DRG  payment  on  access  to 
and  quality  of  care  are  unknown  at  present,  these 
factors  should  be  closely  monitored  as  the  Medi- 
care program  is  implemented.  Patterns  of  service 
specialization  are  likely  to  change,  and  while  these 
results  may  have  benefits,  they  may  leave  pockets 
of  inadequate  access  in  some  areas.  The  hallmark 
of  the  Medicare  program  has  been  the  great  in- 
crease in  access  of  the  elderly  to  mainstream 
medical  care.  The  effect  of  DRG  payment  on  ac- 
cess, particularly  through  hospitals'  decisions  to 
open  and  close  services,  merits  close  scrutiny  in 
the  coming  years. 

The  importance  of  pass-throughs  in  altering  the 
incentives  of  hospitals  argues  for  careful  study  of 
ways  to  expand  the  scope  of  DRG  payment.  The 


Medicare  law  mandates  separate  studies  of  two 
important  elements  that  are  currently  pass- 
through  items:  capital  and  teaching  costs. 

Finally,  the  remaining  questions  about  the  im- 
pact of  specific  elements  of  program  design  in 
altering  general  hospital  incentives  provided  by 
per-case  payment  make  study  of  State-level  alter- 
native prospective  payment  systems  an  attractive 
prospect.  Although  States  need  not  adopt  per-case 
payment,  the  law  encourages  them  to  design  sys- 
tems that  they  can  be  reasonably  confident  will 
do  at  least  as  well  as  the  Medicare  system  in  con- 
taining hospital  costs.  Evaluations  of  such  sys- 
tems, as  mandated  in  the  new  law,  will  provide 
important  information  to  support  future  improve- 
ments in  payment  system  design. 


IMPLICATIONS  FOR  PAYMENT  SYSTEM  ORGANIZATION 


The  relatively  untested  introduction  of  a  na- 
tional per-case  payment  system  using  DRGs  as  the 
case-mix  measure  is  a  bold  step  toward  improv- 
ing the  efficiency  of  hospital  care.  But  the  system 
as  designed  in  the  new  Medicare  law  is  imperfect, 
and  the  details  of  program  administration  are  still 
to  be  worked  out.  DRGs  are  the  best  case-mix  in- 
dicators currently  ready  for  use  in  a  payment  sys- 
tem, but  there  are  other  measures  under  develop- 
ment with  equal  or  perhaps  even  greater  promise. 
Moreover,  there  are  many  potential  useful  ap- 
proaches to  prospective  payment  and  even  to  per- 
case  payment.  It  is  therefore  fortunate  that  the 
new  Medicare  law  does  not  discourage  individual 
States  from  establishing  alternative  prospective 
payment  systems.  These  alternative  systems  will 
allow  for  experimentation  with  different  payment 
system  configurations,  including  the  use  of  other 
case-mix  measures  as  they  become  more  refined. 

By  statute,  alternative  prospective  payment  sys- 
tems must  cover  a  high  proportion  of  the  State's 


inpatient  admissions.  The  inclusion  of  payers  in 
addition  to  Medicare  in  prospective  payment  will 
strengthen  its  incentives.  Furthermore,  there  are 
many  components  of  per-case  payment  that  ap- 
pear to  be  suited  to  decentralized  administration. 
For  example,  utilization  review,  provider-initiated 
appeals,  and  decisions  regarding  payment  for  cap- 
ital costs  are  more  amenable  to  decentralized  ad- 
ministrative structures. 

When  these  administrative  issues  are  considered 
in  conjunction  with  the  potential  for  sharing  ad- 
ministrative costs  with  other  payers,  considerable 
attention  should  be  given  to  the  possibility  that 
the  future  of  DRG  payment  rests  on  the  degree 
to  which  the  States  join  with  Medicare  to  devise 
all-payer  systems.  The  incentives  analyzed  in  pre- 
vious sections  would  all  be  strengthened  under  all- 
payer  systems. 
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Appendix  B.— A  Brief  Review  of  the 

Development  of  DRGs* 


Overview  and  Historical  Perspective 

The  development  of  Diagnosis  Related  Groups 
(DRGs)  has  been  ongoing  since  the  late  1960's,  and  it 
is  appropriate  to  view  the  concept  as  one  that  is  con- 
tinuously evolving.  To  this  point,  the  evolution  of 
DRGs  has  involved  both  conceptual  refinements  and 
technical  improvements,  spurred  by  the  availability 
of  more  and  better  quality  input  data  and  by  feedback 
from  a  wide  variety  of  observers  and  users  of  DRGs. 
It  is  likely  that  the  evolution  will  continue  as  relevant 
data  increase  in  availability  and  improve  in  quality  and 
as  the  concept  is  subjected  to  more  and  more  scrutiny. 

The  first  version  of  DRGs  to  be  widely  disseminated 
was  a  set  of  383  categories,  described  by  their  devel- 
opers in  1980  (19).  Subsequently,  in  early  1982,  a  sec- 
ond and  much  revised  set  of  467  categories  was  issued 
(103).  This  revised  set  bore  little  resemblance  to  the 
"original"  383,  as  it  was  based  on  different  definitional 
procedures  and  a  different  coding  convention.  Both 
sets  had  several  common  objectives.  Both  were  de- 
signed to  identify  patients  with  similar  expected 
resource  use,  measured  by  length  of  hospital  stay.  (The 
advantages  and  disadvantages  of  the  length  of  stay 
criterion  will  be  discussed  subsequently.)  Both  versions 
were  defined  so  as  to  be  medically  meaningful  to  physi- 
cians, the  key  decisionmakers  within  the  hospital  with 
respect  to  patient  care,  though  the  operationalization 
of  this  objective  varied  significantly  between  the  two. 
Finally,  both  sets  of  DRGs  were  deliberately  based  on 
data  that  are  commonly  available,  and  both  sets 
sought  to  be  limited  to  "manageable"  numbers  of 
groups. 

In  general,  the  broad  outlines  for  the  construction 
of  both  sets  of  DRGs  were  the  same  for  each  version. 
Actual  patient  stays  in  a  sample  of  hospitals  were  the 
units  of  analysis.  Each  patient's  principal  diagnosis — 
i.e.,  the  reason  (after  study)  that  the  patient  was 
admitted — was  coded  using  a  detailed  coding  system 
that  allowed  for  many  thousands  of  possibilities.  The 
first  step,  therefore,  was  to  collapse  the  detailed 
diagnosis  codes  into  meaningful,  but  broad,  sub- 
categories called  "Major  Diagnostic  Categories" 
(MDCs).  MDCs  were  then  further  subdivided,  using 
a  combination  of  statistical  analysis  and  medical  judg- 
ment, according  to  other  characteristics  that  accounted 
for  differences  in  resource  use  within  the  MDC. 

The  major  differences,  however,  may  appear  to  out- 
weigh the  similarities.  Significantly  modified  pro- 

*This  appendix  is  based  on  a  paper  prepared  for  OTA  by  Nancy  L.  Kelly, 
Diane  E.  Hamilton,  and  Ralph  E.  Berry  of  Policy  Analysis,  Inc. 


cedures  were  used  to  develop  the  467  DRGs.  These  dif- 
ferences included  the  involvement  of  a  far  greater 
number  of  participants,  many  of  them  clinicians, 
which  accompanied  a  shift  in  the  fundamental  orien- 
tation of  the  development  process.  Whereas  the  de- 
velopment of  the  383  DRGs  had  involved  both  sta- 
tistical analysis  and  expert  clinical  judgment,  the 
balance  between  the  two  components  was  relatively 
more  even  than  it  became  in  the  revised  method,  in 
which  the  balance  was  shifted  in  favor  of  clinical 
judgment. 

In  addition,  there  were  a  number  of  differences  in 
the  specific  features  of  the  development  process.  The 
differences  were  so  extensive  that  there  is  very  little 
correspondence  between  the  two  sets  of  DRGs.  In  the 
remainder  of  this  appendix,  the  procedures  used  to 
create  each  of  the  two  sets  will  be  summarized  and  the 
similarities  and  differences  among  them  will  be  ex- 
amined. 

Development  of  the  "Original" 
383  DRGs** 

The  original  383  DRGs  were  developed  from  data 
for  approximately  500,000  patients.  Most  of  these  were 
from  New  Jersey  hospitals,  though  additional  data 
were  also  available  from  a  large  hospital  in  Connect- 
icut and  for  a  sample  of  patients  reviewed  under  the 
Federal  Professional  Standards  Review  Organization 
program.  Before  the  data  were  analyzed,  cases  thought 
to  be  misleading  or  unrepresentative  were  eliminated 
from  further  consideration.  These  included  deaths, 
miscodes,  and  patients  with  extremely  long  lengths  of 
stay  (LOS).  The  reason  for  this  exclusion  was  that  the 
overriding  objective  of  the  process  was  to  describe  a 
"typical"  patient.  Apparently,  aberrant  cases  were 
disregarded. 

As  a  first  step,  clinicians  classified  the  patient  records 
into  83  mutually  exclusive  and  exhaustive  MDCs. 
MDCs  were  based  on  both  the  etiology  (or  cause)  of 
the  disorder  and  the  organ  system  involved.  The  83 
MDCs  thus  contained  a  number  of  categories  that  were 
applicable  to  the  same  organ  system.  For  example, 
MDCs  relating  to  the  respiratory  system  included  ma- 
lignancies of  the  respiratory  system,  pneumonia,  acute 
upper  respiratory  infections  and  influenza,  asthma, 
bronchitis,  and  other  lung  and  pleural  diseases. 


"Much  of  the  substance  of  this  section  was  derived  from  Fetter  and  col- 
leagues (19). 
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Analysis  was  then  performed  to  determine  if  each 
MDC  should  be  further  subdivided  in  order  to  reduce 
the  variance  in  length  of  hospital  stay.  LOS,  as  noted 
earlier,  was  selected  because  it  was  viewed  as  a  key 
indicator  of  resource  use  and  the  best  such  indicator 
for  which  data  were  available.  Justification  for  its  use 
was  the  close  correspondence  between  LOS,  case  com- 
plexity, and  cost  that  has  previously  been  reported  in 
the  literature  (19).  Particularly  because  of  the  per  diem 
based  rate  structure  of  many  of  the  existing  reimburse- 
ment systems,  LOS  was  considered  to  be  a  reasonably 
accurate  and  accepted  measure  of  resource  use.  In  ad- 
dition, the  consistency  with  which  this  measure  was 
reported  was  considered  a  practical  advantage.  More 
direct  measures  of  resource  use,  such  as  charges,  were 
(and  are)  not  only  more  difficult  to  obtain,  but  they 
are  more  difficult  to  make  comparable  across  areas, 
due  to  wage  and  price  differences,  and  across  hospitals, 
due  to  differing  markups.  Consequently,  LOS  became 
the  focus  of  the  statistical  analysis  and  strongly  in- 
fluenced the  final  form  of  the  diagnostic  categories. 

Many  have  argued  that  while  the  number  of  days 
a  patient  is  hospitalized  is  one  indicator  of  resource 
consumption,  LOS  by  itself  may  not  be  an  accurate 
indicator  of  total  patient  treatment  costs  (4,13).  This 
becomes  even  more  evident  when  one  considers  dif- 
ferent treatment  patterns,  including  the  many  different 
ancillary  procedures  possible,  that  may  occur  with  dif- 
ferent patients  in  the  same  DRG. 

The  use  of  LOS  as  the  primary  measure  of  resource 
consumption  also  contributes  to  the  lack  of  homoge- 
neity within  the  original  DRGs  formed.  For  instance, 
the  old  DRGs  grouped  together  in  a  single  category 
lung  cancer  patients  with  a  short  diagnostic  workup, 
a  lengthy  chemotherapy  treatment,  or  a  terminal  ad- 
mission (4).  Researchers  have  suggested  that  clinical 
data  in  addition  to  those  already  used  in  the  original 
DRG  classification  system  are  needed  in  order  to  con- 
struct groups  that  are  more  homogeneous  from  both 
a  clinical  and  resource  consumption  standpoint  (4,13). 
For  instance,  age,  socioeconomic  status,  and  type  of 
admission  have  been  suggested  as  important  elements 
in  classifying  patients  into  homogeneous  groups  (4). 

Subdivision  of  MDCs  resulted  from  an  iterative 
process,  during  which  statistical  output  was  reviewed 
by  clinicians  in  order  to  determine  which  grouping  al- 
ternatives best  satisfied  both  medical  and  statistical  cri- 
teria. The  statistical  analysis  involved  the  assessment 
of  whether  within-group  variance  in  LOS  was  signif- 
icantly reduced  when  the  patients  were  subdivided  ac- 
cording to  secondary  diagnosis,  primary  and  second- 
ary surgical  procedures,  and  age.  For  example,  if  LOS 
among  all  pneumonia  patients  was  highly  variable,  but 


it  was  much  more  similar  within  groups  of  elderly  and 
nonelderly  patients,  then  a  decision  would  be  made 
to  divide  the  MDC  "Pneumonia"  further,  according 
to  whether  or  not  the  patient  was  65  or  older.  A  next 
step  might  involve  examining  the  improvement  in  LOS 
homogeneity  (or,  more  technically,  the  "reduction  in 
variance"  in  LOS)  when  elderly  and  nonelderly  pa- 
tients were  further  subdivided  according  to  the  pres- 
ence or  absence  of  a  secondary  diagnosis.  The  process 
would  continue  until  it  was  determined  that  further 
subdivision  would  not  significantly  reduce  the  vari- 
ance, would  not  be  medically  meaningful,  would  result 
in  too  many  groups,  or  would  result  in  too  few  cases 
contained  in  a  group. 

The  number  of  variables  investigated  was  deliberate- 
ly limited  to  a  small  number  to  reduce  the  complexity 
of  the  analysis.  However,  they  consisted  of  the  vari- 
ables that  the  developers  considered  to  be  the  key  dis- 
criminators among  the  characteristics  for  which  data 
could  be  obtained  from  hospital  records.  Others,  such 
as  sex,  were  tested  but  did  not  prove  to  be  important 
in  explaining  variations  in  LOS. 

The  process  of  defining  DRGs  was  therefore  a  com- 
plicated one,  involving  both  subjective  and  objective 
techniques.  Although  a  consistent  approach  was  main- 
tained within  each  MDC,  few  firm  guidelines  were  em- 
ployed during  the  initial  development  phase.  However, 
it  appears  that,  during  the  formation  of  the  original 
DRGs,  a  slight  edge  was  given  to  the  statistical  criteria. 
One  result  of  this  was  that  some  MDCs,  such  as  acute 
myocardial  infarction,  were  not  subdivided  at  all  and 
that  others,  such  as  fractures,  were  subdivided  into  as 
many  as  13  DRGs.  Also,  this  approach  resulted  in  vari- 
ation across  MDCs  in  the  criterion  (or  criteria)  for  sub- 
division. For  some,  such  as  appendicitis,  secondary 
diagnosis  was  the  criterion  for  subdivision;  while  for 
pneumonia,  age,  surgery,  and  secondary  diagnosis 
were  all  used.  This  difference  was  accepted  insofar  as 
it  was  seen  to  reflect  variation  in  relevant  patient  char- 
acteristics. 

The  result  was  a  set  of  383  groups  that  simultaneous- 
ly satisfied  the  criteria  established  for  distinctiveness, 
medical  meaningfulness,  and  size.  It  is  worth  noting 
once  again  that  the  383  DRGs  were  based  on  input  data 
derived  from  a  sample  of  patients  that  was  mainly  lim- 
ited to  the  northeast  region.  The  result  thus  reflected 
the  composition  of  cases  in  that  sample,  as  well  as  the 
medical  practice  patterns  employed  in  the  hospitals 
from  which  these  patients  were  discharged.  Also,  judg- 
ments about  the  alternative  grouping  configurations 
were  made  by  a  small  group  of  clinicians  whose  views 
may  not  have  been  representative  of  physicians  na- 
tionally. The  possibility  that  the  initial  set  of  DRGs 
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was  not  generalizable  was  raised  by  many  critics  (38, 
106).  This  issue  was  addressed  in  the  subsequent  de- 
velopment process. 

Most  of  the  evaluation  of  DRGs  to  date  has  focused 
on  the  original  383,  as  the  modified  set  was  dissemi- 
nated only  recently.  In  part  in  response  to  criticism 
from  the  medical  community,  researchers,  adminis- 
trators, and  others,  modifications  to  the  DRG  develop- 
ment process  were  begun  in  the  late  1970's.  The  modi- 
fied procedures  will  be  described  in  the  following 
section. 

Development  of  the  Modified  467  DRGs* 

The  revised  set  of  DRGs  has  been  described  as  a 
"major  departure"  from  the  original  383  (103).  The  op- 
portunity for  reevaluation  and  revision  of  the  original 
set  arose  with  the  promulgation,  in  1979,  of  a  revised 
diagnostic  coding  scheme,  known  as  the  International 
Classification  of  Diseases,  9th  Revision,  Clinical  Mod- 
ification, or  ICD-9-CM  for  short.  The  introduction  of 
the  ICD-9-CM  coding  convention  was  designed  in  part 
to  increase  precision  in  diagnosis  and  procedure  cod- 
ing. Its  introduction  meant  that  the  two  previous 
coding  systems  (known  as  ICDA-8  and  HICD-2),  in 
which  the  383  DRGs  had  been  defined,  would  be 
superseded  in  hospitals'  medical  records  departments. 
As  the  ICD-9-CM  system  could  be  related  back  to  the 
earlier  coding  schemes  (though  with  some  loss  of  in- 
formation), the  implementation  of  the  new  system  did 
not  in  itself  cause  the  383  DRGs  to  become  obsolete. 
However,  the  original  DRGs  were  defined  from  a  less 
refined  coding  system  and  thus  could  not  benefit  from 
the  increased  precision  of  ICD-9-CM  unless  they  were 
redefined. 

Revision  of  the  DRG  classification  scheme  was  un- 
dertaken not  only  to  take  advantage  of  the  improved 
diagnosis  coding,  but  also  to  remedy  perceived  defi- 
ciencies in  the  earlier  approach.  Criticisms  that  had 
been  leveled  at  the  earlier  system  mostly  concerned  the 
limitations  inherent  in  the  input  data,  the  small  number 
of  variables  considered,  and  the  lack  of  clinical  homo- 
geneity within  some  of  the  individual  groups  (32,103, 
106).  Some  who  used  the  original  DRGs  argued  that 
they  were  not  medically  meaningful.  For  example, 
Williams  and  his  colleagues  (99)  used  a  Delphi  tech- 
nique to  identify  the  cause  and  significance  of  problems 
with  the  original  383  DRGs.  Specifically,  physicians, 
hospital  administrators,  and  university  researchers 
who  were  involved  in  the  New  Jersey  DRG  experiment 
were  surveyed  several  times  in  order  to  reach  a  con- 
sensus on  clinically  inappropriate  patient  assignments 


'Much  of  the  substance  of  this  section  was  derived  from  Yale  University 
(103). 


within  the  original  DRGs.  The  38  experts  who  par- 
ticipated in  this  study  identified  and  ranked  16  cat- 
egories of  problems  that  caused  inappropriate  assign- 
ments. Most  important  to  them  was  that  "some  DRGs 
combine  clinically  similar  patients,  who  nevertheless 
require  different  treatments"  (99).  They  also  identified 
37  of  the  original  383  DRGs  as  categories  likely  to  con- 
tain patients  whose  clinical  status  was  not  appropriate- 
ly recognized.  Physicians  and  hospital  administrators 
identified  different  reasons  for  the  problems,  but  they 
specified  the  same  problematic  DRGs  (99). 

Several  of  the  problems  identified  by  Williams  and 
colleagues  concerned  the  medical  meaningfulness  of 
DRG-based  case-mix  measures.  Some  who  have  used 
the  original  DRGs  argue  that  they  are  not  medically 
meaningful  because  patients  with  very  different  med- 
ical problems  are  grouped  together  (4).  For  instance, 
old  DRG  301  groups  together  all  patients  whose  prin- 
cipal diagnosis  is  "replacement  of  hip  with  prosthetic 
device,  biopsy  of  bone,  and  spinal  fusion."  In  addi- 
tion, DRGs  fail  to  subdivide  some  broad  diagnostic 
groups.  The  original  DRG  121,  for  instance,  includes 
all  patients  with  acute  myocardial  infarction. 

As  a  result  of  such  criticisms,  significant  changes 
were  made  in  the  organization  and  orientation  of  the 
development  process,  the  manner  in  which  decisions 
were  made,  and  the  nature  of  the  input  data.  Spe- 
cifically, a  more  structured  organization  was  used  to 
administer  the  classification  process  and  to  guide  the 
decisionmaking.  A  large  number  of  participants  from 
the  medical  profession,  as  well  as  other  areas  within 
the  health  industry  (e.g.,  medical  records)  were  in- 
volved. For  this  later  phase,  data  were  made  available 
by  the  Commission  for  Professional  and  Hospital  Ac- 
tivities from  the  Professional  Activity  Study  (PAS). 
This  meant  that  a  nationally  representative  sample  of 
patients  could  be  selected  and  analyzed,  thus  improv- 
ing the  generalizability  of  the  results. 

DRG  development  procedures  were  substantially  al- 
tered during  this  second  phase.  The  major  change  was 
in  the  basic  orientation  of  the  decisionmaking,  in  that 
strong  emphasis  was  placed  on  the  clinical,  rather  than 
statistical,  validity  of  DRGs.  The  first  manifestation 
of  this  change  was  in  the  redefinition  of  MDCs.  Rather 
than  using  the  83  MDCs  defined  previously,  the  re- 
vised approach  redefined  a  total  of  only  23  MDCs, 
most  of  which  were  confined  to  a  single  organ  system. 
To  return  to  the  example  used  earlier,  diseases  of  the 
respiratory  system,  which  were  represented  by  six 
MDCs  in  the  earlier  methodology,  were  represented 
by  a  single  MDC  in  the  modified  approach.  Only  a 
few  MDCs  (e.g.,  burns)  remained  the  same.  The  pur- 
pose of  this  change  was  to  bring  MDCs  into  conform- 
ance with  the  organization  of  medical  practice,  in 
which,  for  the  most  part,  specialties  are  defined  around 
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the  various  organ  systems.  This  also  appeared  to  fa- 
cilitate the  increased  use  of  expert  clinical  judgment 
in  developing  MDC  subdivisions. 

Additional  changes  were  made  in  the  process  after 
the  redefinition  of  MDCs.  An  important  change  in  the 
analysis  was  the  retention  of  patients  who  died. 
Another  was  the  development  and  use  of  more  precise 
guidelines  for  subdividing  MDCs  than  had  been  used 
previously.  An  outgrowth  of  this  was  more  consisten- 
cy in  the  application  of  criteria  for  subdivision.  For 
example,  the  guidelines  required  that  the  initial  parti- 
tion (when  possible)  be  based  on  the  presence  or  ab- 
sence of  a  surgical  procedure  performed  in  an  operat- 
ing room.  The  need  for  grouping  patients  with  clinical- 
ly related  diseases  was  continually  stressed  in  the 
guidelines. 

Several  important  modifications  were  made  in  the 
variables  used  to  subdivide  MDCs,  primarily  to  cap- 
ture severity  of  illness  more  precisely.  One  such  mod- 
ification instructed  the  expert  panels  to  rank  order 
surgical  procedures  according  to  resource  use  intensi- 
ty and  to  assign  patients  with  multiple  procedures  to 
the  procedure  involving  the  greatest  intensity.  This 
meant  that  the  type  of  surgical  procedure  became  an 
important  consideration  in  the  new  DRG  develop- 
ment, whereas  in  the  original  grouping  procedure,  only 
the  presence  or  absence  of  surgery  was  taken  into  ac- 
count. In  addition  to  considering  the  type  of  surgery 
performed,  the  nature  of  existing  comorbidity  (i.e., 
coexisting  conditions)  and  complications  was  explicitly 
evaluated  based  on  the  specific  ICD-9-CM  codes  con- 
tained in  the  patient's  discharge  abstract.  Again, 
"substantial"  comorbidity  and  complications  were 
distinguished  from  those  considered  to  be  less  signifi- 
cant. "Substantial"  was  defined  to  include  conditions 
likely  to  increase  LOS  by  at  least  1  day  for  at  least 
75  percent  of  the  cases.  In  many  instances,  a  composite 
variable  indicating  whether  or  not  the  patient  was  aged 
70  or  more  and/or  had  substantial  comorbidity  or 
complications  proved  to  be  an  important  determinant 
of  resource  use. 

Finally,  other  variables  in  addition  to  diagnosis,  pro- 
cedures, and  age  were  taken  into  account  when  the 
experts  judged  that  the  additional  factors  were  rele- 
vant. For  example,  for  the  MDC  "Pregnancy,  Child- 
birth, and  the  Puerperium,"  the  initial  division  is  made 
according  to  whether  or  not  the  patient  was  "delivered 
this  admission."  With  respect  to  substance  abuse,  the 
initial  split  is  according  to  whether  or  not  the  patient 
"left  [the  hospital]  against  medical  advice."  Death  was 
also  included  as  a  possible  criterion  for  subdivision. 

While,  as  noted  earlier,  the  modified  process  was 
much  more  dependent  on  clinical  judgment,  statistical 
analysis  again  was  used  to  aid  decisionmaking.  Reduc- 


tion in  variance  for  LOS  was  again  examined  for  each 
partitioning  variable  considered,  but  the  fact  that 
variance  was  significantly  reduced  by  a  particular 
variable  did  not  guarantee  that  that  variable  would 
be  included  in  the  modified  DRG  definition.  Clinical 
coherence,  above  all,  dictated  which  measures  would 
be  used. 

The  modified  approach  resulted  in  the  definition  of 
467  DRGs,  *  which  bear  little  resemblance  to  the  orig- 
inal 383.  To  the  extent  that  the  original  groups  can  be 
"mapped"  into  the  revised  ones,  it  is  clear  that  while 
some  of  the  original  groups  were  further  subdivided 
by  the  new  process,  others  were  collapsed  into  fewer 
categories.  For  example,  the  original  DRG  121  was 
"acute  myocardial  infarction"  (AMI),  undifferentiated. 
In  the  new  configuration,  AMI  patients  are  classified 
into  three  DRGs: 

•  circulatory  disorders  with  AMI  and  cardio- 
vascular complications,  discharged  alive; 

•  circulatory  disorders  with  AMI,  without  cardio- 
vascular complications,  discharged  alive;  and 

•  circulatory  disorders  with  AMI,  expired. 

In  an  example  of  the  opposite  effect,  bronchitis  and 
asthma  were  divided  into  three  bronchitis-  and  three 
asthma-related  DRGs  under  the  original  system.  The 
modified  set  includes  only  a  total  of  three  DRGs  for 
bronchitis  and  asthma  combined. 

Comparison  of  Alternative  Sets  of  DRGs 

Table  B-l  presents  a  summary  of  the  fundamental 
similarities  and  differences  between  the  original  383 
DRGs  and  the  modified  set  of  467.  Most  of  the  specific 
areas  shown  in  the  table  have  been  discussed  in  the 
previous  section.  This  concluding  section,  therefore, 
will  focus  on  the  implications  of  the  changes  made. 

Clearly,  the  major  thrust  of  all  of  the  methodological 
changes  was  to  improve  the  medical  meaningfulness 
of  DRGs.  To  the  extent  that  this  was  accomplished, 
it  should  result  in  the  increased  acceptability  of  the 
DRG  scheme  to  physicians,  who  manage  the  medical 
care  provided  to  hospital  inpatients.  As  a  consequence, 
the  necessary  interactions  between  clinical  staff  and 
hospital  administrators  should  be  improved.  The  de- 
velopment of  a  medically  meaningful  grouping  scheme 
has  always  been  a  clear  objective  of  those  who  origi- 
nated the  concept  of  DRGs. 

The  enhancement  of  the  "clinical  coherence"  of 
DRGs  was  attempted  in  several  important  ways: 

•  by  increasing  the  number  of  clinician  participants 
and  the  role  of  clinicians  in  DRG  development; 

*A  468th  DRG  has  also  been  defined  to  account  for  patients  who  have 
received  an  operating  room  procedure  unrelated  to  their  MDC.  This  "outlier" 
category  is  not  normally  included  in  descriptions  or  evaluations  of  the  system. 
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Table  B-1.— Summary  of  Similarities  and  Differences  Between  the  Original  and  Modified  DRGs 


Original  DRGs  Modified  DRGs  

Based  on  data  for  patients  from  New  Jersey  and                    Based  on  nationally  representative  sample  of  patients 
Connecticut,  and  a  sample  of  Medicare/Medicaid                   derived  from  PAS  data  (deaths  retained) 
patients  (deaths  excluded)  

Based  on  ICDA-8  (or  HICD-2)  diagnostic  coding  scheme  Based  on  ICD-9-CM  diagnostic  coding  scheme 

Result  from  subdivision  of  83  broad  subcategories  of  Result  from  subdivision  of  23  broad  subcategories  of 

diagnoses  (MDCs)  based  on  organ  system  and  etiology  diagnoses  (MDCs)  based  on  organ  system  only 

Subdivision  of  MDCs  based  on  statistical  analysis  and  Subdivision  of  MDCs  based  on  clinical  judgment  and 

clinical  judgment  statistical  analysis 

Variables  used  to  subdivide  MDCs  include                           Variables  used  to  subdivide  MDCs  include  type  of 
presence/absence  of  secondary  diagnoses  and  surgery            surgery  and  comorbidity/complications,  age,  death,  and 
as  well  as  age  other  relevant  criteria  

Subdivisions  not  uniform  across  DRGs  When  possible,  first  subdivision  based  upon 

presence/absence  of  operating  room  procedure; 
generally,  tighter  guidelines  for  subdivision  were 
applied 

End  result:  383  mutually  exclusive  and  exhaustive  DRGs  End  result:  467  mutually  exclusive  and  exhaustive  DRGs 

SOURCE:  Office  of  Technology  Assessment. 


•  by  tying  the  initial  subdivisions  (MDCs)  to  major 
organ  systems,  in  conformance  with  the  delinea- 
tion of  medical  specialties; 

•  by  taking  the  specific  nature  of  surgical  pro- 
cedures and  comorbidity/complications  into  ac- 
count in  forming  the  groups;  and 

•  by  extending  the  number  of  characteristics  used 
to  partition  MDCs  when  appropriate. 

It  would  appear  that  significant  strides  have  been  made 
towards  the  objective  of  medical  meaningfulness. 
These  would  also  seem  to  be  important  strides  if  physi- 
cian behavior  is  to  be  the  target  of  management  or  cost 
control  efforts. 

It  is  unclear  whether  grouping  according  to  clinical 
similarities  was  attained  at  the  expense  of  statistical 
validity,  and  if  so,  whether  it  is  important.  The  deem- 


phasis  of  statistical  analysis  as  a  mechanism  for  deci- 
sionmaking in  forming  the  groups  implies  that  the  new 
groups  may  be  less  internally  homogeneous  and  dis- 
tinct from  each  other  than  the  original  set.  Admitted- 
ly, however,  the  basis  for  evaluation  of  within-group 
homogeneity  and  between-group  heterogeneity — LOS 
— is  an  imperfect  criterion  for  indicating  resource  con- 
sumption. Preliminary  evidence  does  indicate,  how- 
ever, that  the  groups  achieve  similar  reductions  in 
variance  for  charges  as  they  do  for  LOS  (103).  Data 
available  for  about  330,000  New  Jersey  discharges  (in- 
cluding cost  data)  were  analyzed,  and  the  results  in- 
dicated that  the  distribution  of  costs  was  similar  to  that 
of  LOS  for  most  DRGs.  In  the  few  instances  where 
there  were  significant  differences,  modifications  were 
made  to  the  relevant  DRGs. 


Appendix  C— Examples  of  Per-Case  and 

DRG  Payment  Systems 


Diagnosis  Related  Groups  (DRGs)  have  been  used 
in  three  State  ratesetting  systems,  as  well  as  in  the 
Medicare  reimbursement  system  under  the  Tax  Equi- 
ty and  Fiscal  Responsibility  Act  of  1982  (TEFRA)  and 
the  Social  Security  Amendments  of  1983  (Public  Law 
98-21).  TEFRA  was  designed  as  a  temporary  response 
to  the  problem  of  hospital  cost-containment  and  spe- 
cifically called  for  the  Secretary  of  the  Department  of 
Health  and  Human  Services  (DHHS)  to  develop  a  pro- 
posal for  a  permanent  system  of  prospective  payment 
under  Medicare.  A  December  1982  proposal  by  the 
former  Secretary  of  DHHS,  Richard  Schweiker,  called 
for  the  creation  of  a  national  DRG-specific  payment 
system  for  Medicare  beneficiaries  (91).  In  April  1983, 
a  Medicare  DRG  payment  system  was  enacted  into  law 
with  features  similar  to  those  suggested  in  the 
Schweiker  proposal.  The  new  system  will  be  phased 
in  over  a  3-year  period  beginning  in  October  1983. 

Theoretically,  DRGs  could  be  used  in  any  hospital 
payment  method,  including  retrospective  cost-based 
reimbursement,  but  their  importance  in  payment 
derives  from  their  use  as  part  of  prospective  per-case 
payment  systems.  Per-case  payment  refers  to  any  pro- 
spective hospital  payment  system  with  fixed  rates  of 
payment  based  on  the  hospital  admission,  not  on  the 
bundle  of  services  or  number  of  days  of  care  provided. 
DRG  payment  is  defined  here  as  any  per-case  hospital 
payment  method  in  which  differences  in  case  mix  are 
taken  into  account  using  DRGs  to  classify  case  types. 

New  Jersey  is  currently  the  only  State  in  which  all 
patients  and  all  hospitals  are  subject  to  DRG-specific 
rates  per  case.*  Maryland  currently  uses  a  case-mix 
index  approach  in  about  30  of  its  51  hospitals,  and  the 
current  Medicare  hospital  reimbursement  system  es- 
tablished by  TEFRA  sets  maximum  limits  on  per-case 
payment  using  a  DRG  case-mix  index.  Georgia  has  ex- 
perimented with  the  use  of  DRGs  to  define  hospital 
groups  for  per-case  payment  but  is  no  longer  using  the 
system. 

New  Jersey  began  using  the  old  383  DRGs  and  is 
now  using  the  modified  467  DRGs  in  its  payment  sys- 
tem. The  new  Medicare  system  bases  payment  on  the 
new  DRGs.  A  Medicare  case-mix  index  was  developed 
for  TEFRA  using  the  467  DRGs.  Georgia's  experiment 
with  hospital  groupings  was  based  on  the  old  383 
DRGs.  These  programs  are  described  in  this  section. 


*The  State  of  New  York  currently  uses  a  DRG  case-mix  index  in  its  rateset- 
ting program,  but  there  the  unit  of  payment  is  the  inpatient  day,  not  the  case. 
Payment  of  per-diem  rates  creates  incentives  that  are  quite  different  from  per- 
case  payment.  Consequently,  the  use  of  DRGs  in  New  York  is  not  discussed 
here. 


Several  other  States  are  using,  and  the  American 
Hospital  Association  (AHA)  once  proposed  as  a  model 
system,  per-case  payment  systems  that  do  not  explicit- 
ly adjust  for  case  mix.  Descriptions  of  selected  per-case 
systems  are  presented  below  as  well. 

DRG-Specific  Rates  Per  Case: 
New  Jersey* 

In  1978,  New  Jersey  passed  a  law  mandating  the 
gradual  implementation  of  a  per-case  payment  system 
covering  all  payers.  A  Hospital  Rate-Setting  Commis- 
sion was  given  the  power  to  adopt  an  approach  that 
ties  payment  rates  directly  to  the  patient's  DRG.  (Much 
of  the  developmental  work  for  this  ratesetting  method 
was  funded  by  a  $3  million  Federal  Health  Care  Fi- 
nancing Administration  (HCFA)  grant  to  the  New 
Jersey  Department  of  Health.)  In  May  1980,  26 
hospitals  began  billing  patients  on  a  DRG-specific  rate 
per  case.  By  October  1982,  all  New  Jersey  hospitals 
had  been  brought  into  the  DRG  system  (22). 

The  DRG  payment  system  works  as  follows:  each 
patient  is  assigned  to  a  specific  DRG  on  discharge,  and 
the  hospital  is  paid  a  previously  specified  rate  for  that 
DRG.  All  classes  of  payers  must  pay  the  assigned  rate 
to  the  hospital  regardless  of  the  actual  amount  of  re- 
sources consumed  in  treating  the  patient,  with  the  ex- 
ception of  these  "outlier"  cases:  patients  for  whom  the 
length  of  stay  is  unusually  short  or  long  relative  to  the 
mean  stay  in  the  DRG;  cases  where  the  hospital  stay 
ends  with  death;  when  the  DRG  is  a  low-volume  cat- 
egory; or  when  discharge  is  against  medical  advice. 
These  outlier  cases  are  paid  according  to  the  hospital's 
charges,  which  are  themselves  controlled  under  a  pre- 
existing ratesetting  approach.** 

The  DRG  rate  assigned  to  a  hospital  is  constructed 
from  data  on  the  hospital's  own  costs  as  well  as  those 
of  all  other  similar  hospitals  in  the  State.***  A  hospital- 
specific  preliminary  cost  base  (PCB)  is  first  established 
by  taking  the  hospital's  actual  expenditures  in  a  base 
year  (2  years  before  the  rate  year).  This  PCB  includes 
direct  patient  care  costs,  indirect  (overhead)  costs,  al- 
lowances for  the  replacement  of  capital  facilities,  bad 
debt  and  charity  care,  and  working  capital.  Only  the 

*A  detailed  description  of  the  New  Jersey  DRG  payment  system  is  pro- 
vided in  a  separate  working  paper,  "Using  Diagnosis  Related  Groups  (DRGs) 
in  Hospital  Payment:  The  New  Jersey  Experience,"  by  Joanne  E.  Finley  (22). 

"Even  these  cases  would  not  be  reimbursed  on  a  cost-reimbursement  basis. 
They  would  be  paid  the  DRG  rate  plus  a  per-diem  rate  for  each  day  beyond 
the  "trim  point." 

** 'Hospitals  are  classified  in  three  categories:  major  teaching,  minor  teach- 
ing, and  nonteaching. 
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direct  care  component  of  the  PCB  is  assumed  to  vary 
with  the  DRG.  The  direct  care  costs  are  allocated 
among  DRGs  using  formulas  that  presumably  reflect 
actual  resource  use  by  patients  in  various  DRGs.  For 
example,  nursing  costs  are  allocated  among  the  hos- 
pital's DRGs  according  to  the  percentage  of  total  pa- 
tient days  in  each  DRG,  while  ancillary  department 
costs  are  allocated  among  DRGs  on  the  basis  of  the 
percentage  of  total  department  charges  in  each  DRG. 

Each  hospital's  DRG-specific  average  direct  patient 
care  cost  computed  as  above  is  the  basis  for  calcula- 
tion of  a  statewide  average  cost  per  DRG,  which  be- 
comes a  standard  DRG  rate.  The  hospital's  rate  be- 
comes a  blend  of  the  hospital's  own  average  direct  care 
cost  per  DRG  and  the  peer  group  average  (or  standard) 
DRG  cost.  The  portion  of  each  cost  average  that  is 
used  (i.e.,  the  hospital's  own  or  the  standard)  varies 
across  DRGs  depending  on  the  amount  of  statewide 
variance  in  the  costs  of  treating  patients  within  a  given 
DRG.  If  there  is  substantial  variation  in  the  costs  of 
treating  a  DRG,  greater  reliance  is  placed  on  the  hos- 
pital's own  cost  experience.  The  percentage  of  the 
statewide  standard  cost  used  in  setting  rates  ranges 
from  a  low  of  zero  percent  to  a  high  of  100  percent, 
with  most  DRGs  falling  into  the  40-  to  75-percent  range 
(62). 

After  DRG-specific  direct  care  costs  are  estimated, 
hospital-based  physician  costs  and  overhead  costs  are 
added,  and  the  total  is  inflated  to  the  rate  year.  Other 
allowable  costs  (e.g.,  allowances  for  capital  facilities 
and  equipment  and  charity  care)  are  calculated  and 
allocated  among  DRGs  on  a  percentage  basis.  Hos- 
pitals are  then  paid  these  final  DRG-specific  rates 
throughout  the  rate  year. 

Under  this  system,  hospitals  may  keep  any  surplus 
achieved  by  reducing  per-case  costs,  but  beginning  in 
the  1982  rate  year,  a  part  of  any  surplus  resulting  from 
increasing  admissions  is  taken  back  in  the  final  recon- 
ciliation. Similarly,  increases  in  costs  per  case  must  be 
absorbed  by  the  hospitals,  but  revenue  losses  due  to 
decreases  in  admissions  are  moderated  by  a  formula 
at  reconciliation. 

In  theory,  this  method  of  DRG  price  construction 
contains  built-in  annual  adjustments  to  DRG  rates 
through  changes  in  the  base-year  costs  to  reflect  chang- 
ing levels  of  resource  use.  The  hospital's  rate  for  a  par- 
ticular DRG  could  change  as  a  result  of  either  changes 
in  its  own  costs  of  providing  services  or  statewide  peer 
group  changes  in  the  costs  of  treating  the  DRG.  The 
rate  facing  a  particular  hospital  can  change  even  if  its 
own  and  the  statewide  peer-group  average  costs  do  not 
change.  For  example,  if  the  variance  among  patients 
in  the  cost  of  treating  cases  in  a  particular  DRG  were 
to  decrease  due  to  greater  standardization  of  treatment 


across  the  State,  the  rate  in  subsequent  years  would 
be  based  more  heavily  on  the  statewide  average  cost 
and  less  on  the  hospital's  own  costs  than  in  the  previ- 
ous year.  In  practice,  staff  and  budget  limitations  have 
precluded  timely  updating  of  the  base  year.  The  1983 
DRG  rates  are  still  based  on  1979  costs,  with  only  in- 
flation factors  changing  in  recent  years  (65).  The  Com- 
mission expects  to  update  the  base  year  to  1982  for 
the  1984  rate  year  (96). 

Changes  in  specific  DRG  rates  are  also  possible 
through  an  appeals  process  in  which  any  interested 
party,  be  it  a  hospital,  a  payer,  a  patient,  or  the  Com- 
mission itself,  may  request  a  review  of  a  rate  in  one 
or  more  DRG  category  if  it  believes  it  is  offering  serv- 
ices using  new,  more  costly  technology.  As  of  Febru- 
ary 1983,  however,  only  a  few  DRG  appeals  had  been 
filed,  and  none  had  been  completed  (96). 

Per-Case  Payment  With  a  DRG 
Case-Mix  Index:  TEFRA 

In  August  1982,  Congress  passed  landmark  legisla- 
tion, the  Tax  Equity  and  Fiscal  Responsibility  Act  of 
1982  (TEFRA)  (Public  Law  97-248),  which  moved  the 
entire  Medicare  system  toward  DRG  payment  begin- 
ning in  October  1982.  TEFRA  made  major  revisions 
in  traditional  cost-based  reimbursement  with  the  im- 
position of  a  hospital-specific  maximum  limit  on  the 
amount  of  reimbursable  inpatient  operating  costs. 

The  new  Medicare  approach,  which  went  into  ef- 
fect in  October  1982,  has  two  key  elements: 

•  For  3  years  starting  in  October  1982,  a  hospital's 
inpatient  operating  costs  per  case  will  have  a  "tar- 
get" rate  of  growth  determined  by  the  general  rate 
of  wage  and  price  inflation  in  the  hospital's  re- 
gion. If  its  operating  costs  per  case  are  below  this 
target  rate  it  may  keep  50  percent  of  the  savings, 
up  to  5  percent  of  the  target  rate.  If  the  hospital's 
costs  exceed  the  target  rate,  it  will  receive  only 
25  percent  of  its  excess  costs  in  the  first  2  years, 
and  none  in  the  third. 

•  In  no  case  can  the  hospital's  reimbursement  ex- 
ceed a  per-case  limit  on  operating  costs  established 
by  DHHS.  The  hospital's  new  limit  is  120  percent* 
of  the  mean  cost  per  case  for  hospitals  of  the  same 
type.  (Each  hospital  is  categorized  according  to 
its  bedsize  and  location.)  The  limit  is  adjusted  up 
or  down  by  a  DRG-based  index  of  case  mix  for 
each  hospital. 

Neither  of  these  provisions  puts  any  limit  on  capital 
costs  (depreciation  and  interest),  direct  teaching  ex- 


*This  limit  will  be  reduced  over  the  3  years  to  110  percent. 
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penses,  or  outpatient  services.  These  remain  "pass- 
through"  items. 

The  DRG  case-mix  index  for  a  particular  hospital 
has  been  computed  as  the  sum  over  all  DRGs  of  the 
number  of  cases  in  the  DRG  times  its  national  relative 
cost  weight.  The  relative  cost  weights  were  constructed 
from  a  1979  20-percent  sample  of  Medicare  inpatient 
claims  (the  "MedPar"  file)  which  contains  data  on 
hospitals'  charges  and  clinical  information.  The  weight 
assigned  to  a  particular  DRG  is  the  ratio  of  the  average 
charge  (adjusted  and  standardized)  per  case  in  that 
DRG  to  the  average  charge  per  case  across  all  DRGs 
(18).  Although  the  amounts  that  hospitals  charge  pa- 
tients do  not  necessarily  correspond  to  the  cost  of 
treating  patients  (69),  a  study  of  the  relationship  be- 
tween hospitals'  overall  1979  DRG  index  value  and 
their  total  1979  inpatient  operating  costs  revealed  a 
simple  correlation  coefficient  of  0.60  between  the  two 
(69).  Further  analysis  has  shown  that  a  given  percent- 
age difference  in  the  case-mix  index  is  met  with  roughly 
the  same  percentage  difference  in  operating  costs 
among  hospitals  (69). 

TEFRA  did  not  represent  a  wholesale  abandonment 
of  cost-based  reimbursement.  For  those  hospitals 
whose  costs  are  below  both  the  per-case  limit  and  the 
target  rate,  reimbursement  will  be  on  the  basis  of  cost, 
with  a  small  incentive  payment  added.  Over  time, 
however,  as  the  limit  becomes  tighter,  a  greater  pro- 
portion of  hospitals  will  find  themselves  with  the  per- 
case  limits  as  real  price  constraints. 

It  was  not  clearly  specified  in  the  law  how  often 
HCFA  was  to  update  the  hospital's  case-mix  index. 
There  appeared  to  be  no  plans  to  update  the  index 
throughout  the  life  of  TEFRA.  Annual  changes  in  the 
case-mix  index  value  to  reflect  changing  case  loads  are 
considered  unnecessary  on  the  assumption  that  in  the 
short  run,  a  hospital's  case  mix  is  relatively  stable  and 
not  easily  manipulated  (see  ref.  2).  This  decision  un- 
derscores the  temporary  nature  of  TEFRA  provisions, 
which  will  be  phased  out  after  3  years  as  the  new  Med- 
icare law  is  implemented. 

DRG-Specific  Rates  Per  Case: 
The  Medicare  Law 

In  April  1983,  the  President  signed  into  law  a  sweep- 
ing revision  of  Medicare's  inpatient  hospital  payment 
system  (Public  Law  98-21).  Beginning  in  October  1983, 
the  new  payment  method  will  evolve  over  a  3-year 
transition  into  a  national  set  of  DRG-specific  prices 
adjusted  only  for  the  hospital's  area  wage  rate  and  its 
urban  or  rural  location.  DRG  prices  will  apply  to  vir- 
tually all  short-term  acute-care  general  hospitals  in  the 
United  States. 


The  new  system  will  gradually  supercede  TEFRA, 
which  moved  the  entire  Medicare  system  from  retro- 
spective cost-based  reimbursement  toward  DRG  pay- 
ment. The  provisions  of  TEFRA  (summarized  above) 
did  not  represent  complete  abandonment  of  cost-based 
reimbursement,  but  after  the  3-year  transition  period, 
the  new  Medicare  system  will  virtually  replace  retro- 
spective cost-based  reimbursement  with  a  prospective 
payment  system  based  on  DRG  prices. 

During  the  3-year  phase-in  period,  only  part  of  the 
hospital's  payment  will  be  on  the  basis  of  a  DRG  price; 
the  remainder  (a  percentage  decreasing  each  year)  will 
be  made  on  the  basis  of  its  own  reasonable  costs  (with 
maximum  limits  as  designated  by  TEFRA).  Capital 
costs  will  continue  to  be  paid  for  totally  on  a  retrospec- 
tive cost  basis*  until  the  end  of  the  transition  period, 
at  which  time  the  law  contemplates,  but  does  not  speci- 
fy the  method  for,  the  incorporation  of  payment  for 
capital  into  the  DRG  pricing  system. 

The  pricing  system  will  apply  to  all  inpatient  ad- 
missions except  for  a  small  number  of  cases  (set  as  a 
percentage  of  the  total  by  statute)  with  unusually  long 
lengths  of  stay.  The  rate  of  payment  for  these  cases 
will  be  increased  by  the  estimated  incremental  mar- 
ginal costs  of  care  during  the  extended  stay. 

The  initial  national  set  of  DRG  prices  will  be  based 
on  the  1980  average  inpatient  operating  cost  per  case 
for  each  DRG  in  a  20-percent  sample  of  Medicare  in- 
patient claims.  The  law  requires  that  DRG  prices  be 
updated  regularly  in  two  ways.  First,  an  overall  an- 
nual rate  of  increase  is  applied  to  every  DRG  to  keep 
pace  with  the  general  level  of  inflation  and  rate  of  tech- 
nological change  in  the  economy.  Second,  the  relative 
prices  (i.e.,  the  ratio  of  one  price  to  another)  must  be 
assessed  and  recalibrated  at  least  once  every  4  years, 
with  the  first  recalibration  scheduled  for  October  1985. 
The  recalibration  process  must  reflect  changes  in  treat- 
ment patterns,  technology,  and  other  factors  that  alter 
the  relative  use  of  hospital  resources  among  DRGs. 
The  Prospective  Payment  Assessment  Commission  es- 
tablished by  the  law  will  be  responsible  both  for  mak- 
ing recommendations  regarding  recalibration  and  for 
evaluating  any  such  adjustments  made  by  the  Secre- 
tary of  DHHS. 

Certain  kinds  of  hospitals,  such  as  long-term,  psy- 
chiatric, and  children's  hospitals,  will  be  exempted 
from  DRG  payment.  Teaching  hospitals  are  included, 
but  for  the  present  the  direct  costs  of  teaching  (e.g., 
residents'  and  interns'  stipends)  will  be  retrospective- 
ly reimbursed  on  the  basis  of  cost,  and  a  further  ad- 
justment will  be  made  for  the  indirect  costs  associated 
with  teaching.  In  addition,  the  law  requires  the  Med- 

*For-profit  hospitals  will  be  paid  a  return  on  equity  as  part  of  the  capital 
cost  reimbursement. 
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icare  program  to  participate  in  any  State-legislated 
alternative  prospective  payment  program  that  covers 
at  least  75  percent  of  the  State's  population,  makes  pro- 
visions for  competitive  health  plans,  assures  the 
Federal  Government  that  access  to  hospital  care  for 
Medicare  and  Medicaid  beneficiaries  will  not  decline, 
and  assures  the  Federal  Government  that  hospital  costs 
in  the  aggregate  will  be  no  higher  under  the  State  pro- 
gram. If  the  State  system  leads  to  hospital  costs  that 
are  higher  than  would  be  expected  under  DRG  pay- 
ment, Medicare  is  empowered  to  recoup  such  over- 
payments from  hospitals  in  subsequent  years.  Thus, 
States  will  probably  move  cautiously  to  adopt  alter- 
native all-payer  prospective  payment  systems. 

The  law  also  puts  into  place  a  mechanism  for  quality 
assurance  and  utilization  review  by  requiring  hospitals 
to  contract  with  regional  peer  review  organizations  at 
a  fixed  price  per  review  as  a  condition  of  payment. 
The  payments  for  such  reviews  will  come  out  of  the 
Medicare  Hospital  Insurance  Trust  Fund  and  are 
guaranteed  by  statute. 

DRG  Case-Mix  Adjustment:  Maryland's 
Guaranteed  Inpatient  Revenue  System 

The  State  of  Maryland  has  been  regulating  hospital 
rates  since  1974,  when  hospitals'  charges  were  frozen 
pending  the  implementation  of  a  new  ratesetting  ap- 
proach. From  its  inception  until  1977,  the  Health  Serv- 
ices Cost  Review  Commission  was  empowered  to  set 
rates  for  all  payers  except  Medicare  and  Medicaid.  In 
1977,  a  waiver  from  Medicare  and  Medicaid  regula- 
tions was  granted  by  HCFA;  since  then,  the  system 
has  included  all  payers. 

The  ratesetting  program  has  evolved  over  time  with 
different  methods  applied  to  different  hospitals.  The 
Guaranteed  Inpatient  Revenue  (GIR)  method,  which 
uses  DRGs,  was  first  employed  in  1976  in  14  hospitals 
(53).  Today,  approximately  30  of  Maryland's  51  hos- 
pitals are  paid  by  this  method,  including  all  hospitals 
with  400  beds  or  more. 

Maryland's  GIR  method  is  essentially  a  revenue  con- 
trol system,  where  the  allowed  amount  of  revenue  per 
case  in  each  DRG  is  based  on  the  hospital's  actual 
revenue  per  case  in  the  DRG  in  a  selected  base  year. 
Hospitals  do  not  bill  the  payer  directly  by  the  case; 
they  bill  on  the  basis  of  approved  charges  for  each 
service  provided.  At  the  end  of  the  year,  the  actual 
revenue  per  case  in  each  DRG  is  compared  to  the  al- 
lowed revenue  for  that  DRG.  If  actual  revenue  received 
per  case  exceeds  the  previously  set  allowed  revenue 
per  case  in  a  DRG,  implying  that  the  intensity  of  serv- 
ices and/or  length  of  stay  have  increased  from  the  base 
year,  the  hospital's  revenue  per  case  for  the  following 


year  is  reduced  by  the  amount  of  the  difference.  If  ac- 
tual revenues  per  DRG  case  fall  short  of  approved  rev- 
enues for  the  DRG,  then  the  hospital  receives  the  dif- 
ference in  an  increase  in  the  following  year's  approved 
revenues  (8).  Hospitals  may  keep  all  savings  from  re- 
ductions in  per-case  costs,  but  a  part  of  the  revenue 
obtained  from  increases  in  admissions  is  recaptured  by 
the  Commission.  The  hospital  is  also  partly  protected 
from  losses  due  to  decreases  in  admissions. 

The  GIR  system  was  modified  in  1980  to  bring  in- 
terhospital  comparisons  into  the  computation  of  ap- 
proved revenues  per  case.  Currently,  all  hospitals  in 
the  State  are  classified  by  geographic  area.  For  each 
DRG  for  each  payer  category  (i.e.,  Medicare,  Med- 
icaid, Blue  Cross,  and  others),  an  average  charge  for 
the  group  is  established.  Each  hospital's  actual  charge 
per  DRG  in  each  payer  category  is  then  compared  to 
this  standard  in  the  group.  If,  on  the  average,  the 
hospital's  charge  is  higher  than  the  group  standard  by 
more  than  twice  the  allowable  inflation  rate,  the 
hospital's  approved  revenue  is  adjusted  downward. 
For  example,  if  the  allowable  rate  of  inflation  is  6  per- 
cent, and  the  hospital's  DRG-specific  charges  are  15 
percent  above  the  group  standard,  then  the  hospital 
is  allowed  an  inflation  rate  of  only  3  percent  (15  per- 
cent -  [2  x  6  percent])  in  its  computation  of  allowed 
revenue  for  that  DRG. 

A  second  modification  is  also  under  consideration. 
For  all  GIR  hospitals,  the  Commission  is  moving 
toward  DRG-based  reimbursement  at  the  level  of  the 
group  standard,  as  opposed  to  the  hospitals'  own  base- 
year  revenue  levels.  If,  for  example,  the  hospital's  DRG 
revenues  are  10  percent  higher  than  the  standard  across 
all  DRGs,  but  are  well  above  the  standard,  say  by  40 
percent  or  so,  for  one  or  two  DRGs,  the  Commission 
will  move  the  hospital's  rate  toward  the  10  percent 
figure  on  all  DRGs.  This  may  have  the  effect  of  pro- 
viding disincentives  to  the  hospital  to  increase  the 
volume  of  cases  in  the  more  profitable  DRGs. 

Per-Case  Payment  With  DRGs: 
Georgia's  Medicaid  Program 

Georgia  used  DRGs  as  part  of  its  hospital  grouping 
system  in  a  1981-82  Medicaid  reimbursement  experi- 
ment.* As  in  any  grouping  scheme,  the  underlying  as- 
sumption was  that  similar  hospitals  with  similar  case 
mixes  and  service  characteristics  should  consume  sim- 
ilar amounts  of  resources  per  admission  (80).  The 
grouping  was  accomplished  by  using  two  data  sets, 
one  containing  the  number  of  patients  in  each  of  the 


*Since  Jan.  1,  1983,  Georgia's  Medicaid  program  has  been  operating  on 
a  cost-based  reimbursement  system  using  1980  costs  plus  an  inflation  factor. 
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original  383  DRGs  and  the  other  containing  data  on 
20  service  characteristics  (e.g.,  bed  size,  surgical 
facilities,  diagnostic  radiology,  etc.).  The  case-mix  and 
service  characteristics  data  sets  yielded  over  400  bits 
of  descriptive  information  which  were  then  used  to 
group  similar  hospitals  via  a  cluster  analysis.  In  1981, 
12  groups  were  formed  ranging  in  size  from  7  to  20 
hospitals.  When  the  process  was  repeated  for  1982, 
there  were  11  groups,  one  with  5  hospitals  and  the 
others  with  10  to  20  (101).* 

After  grouping  the  hospitals,  the  Medicaid  program 
compared  the  operating  costs,  excluding  certain  costs 
such  as  malpractice  premiums,  depreciation  on  capital, 
and  education.  A  group  limit  on  costs  for  the  next  year 
was  set  based  on  130  percent  of  the  mean.  It  had  been 
estimated  that  10  to  12  percent  of  the  hospitals  would 
be  outside  their  group  limits. 

Approximately  160  hospitals  participated  in  this 
project.  In  the  first  year,  19  were  outside  the  limit,  and 
in  the  second  year,  22  were  higher  than  the  limit.  The 
penalty  for  being  outside  the  group  limit  depended  on 
how  the  hospital's  base-year  costs  had  compared  to 
the  mean.  Hospitals  would  lose  the  difference  between 
the  allowable  inflation  rate  and  the  percentage  above 
the  base-year  mean,  with  the  maximum  penalty  be- 
ing the  allowable  inflation  rate.  For  example,  if  a 
hospital  were  8  percent  over  the  group  limit  and  if  the 
overall  allowable  inflation  rate  were  10  percent,  that 
hospital  would  have  an  allowable  inflation  rate  of  2 
percent  (101). 

Per-Case  Payment  Without  DRGs: 
California  Medicaid 

From  1980  to  the  present,  California's  Medicaid  pro- 
gram (Medi-Cal)  has  operated  under  a  per-case  hos- 
pital payment  system  without  an  explicit  adjustment 
for  case  mix.**  For  each  patient,  hospitals  have  been 
reimbursed  the  lowest  of:  1)  customary  charges, 
2)  Medicare  reasonable  costs,  or  3)  a  maximum  cost 
per  discharge  (CPD)  calculated  in  a  fixed  base  year 
(generally  fiscal  year  1980).  The  CPD  comprised  the 
hospital's  own  base  period  costs  adjusted  by  an  infla- 
tion index,  growth  in  service  intensity,  and  pass- 
through  costs  (including  items  such  as  depreciation, 


*If  the  system  had  continued  after  Dec.  31,  1982,  it  was  anticipated  that 
the  grouping  would  be  an  annual  exercise  until  the  groups  stabilized.  The 
Georgia  Medicaid  program  staff  had  discussed  changes  in  the  procedure  that 
might  have  led  to  stabilization  (e.g.,  using  the  original  83  Major  Diagnostic 
Categories  with  some  partitioning  based  on  whether  or  not  surgery  was  per- 
formed) (101). 

*  'This  method  is  gradually  being  phased  out  in  favor  of  a  new  "Selected 
Provider  Contracting  Program,"  under  which  hospitals  will  be  awarded  con- 
tracts on  the  basis  of  competitive  bidding  to  provide  inpatient  care  for  Medi- 
Cal  recipients.  Except  for  emergency  admissions,  Medi-Cal  will  pay  for  care 
delivered  to  its  enrollees  only  at  contract  hospitals. 


interest,  utility  costs,  and  malpractice  premiums). 
Changes  in  the  number  of  discharges  from  the  base 
year  were  reflected  in  adjustments  to  the  CPD  limit. 
Beginning  in  October  1981,  the  program  began  to  re- 
duce allowable  fixed  costs  in  hospitals  with  very  low 
occupancy  (below  55  percent),  thus  reducing  the  cost 
per  discharge  limit  in  those  hospitals  as  a  penalty. 

Hospitals  have  the  right  to  appeal  their  CPD  limit 
to  the  Department  of  Health.  For  example,  if  a  hospital 
were  to  find  that  its  Medicaid  patient  load  shifted  from 
more  routine  cases  to  a  high-cost  load  of,  say,  cardiac 
surgery,  the  hospital  would  have  recourse  to  the  ap- 
peals process.  Otherwise,  such  case-mix  changes  from 
the  base  year  to  any  rate  year  would  not  be  reflected 
in  the  CPD  limit. 

Per-Case  Payment  Without  DRGs: 
The  AHA  April  1982  Proposal 

AHA  proposed  a  Medicare  payment  system  for  in- 
patient care  based  on  a  prospective  fixed  rate  per 
discharge.  Although  beneficiary  liabilities  for  de- 
ductibles and  copayment  would  remain,  hospitals 
would  be  permitted  to  charge  up  to  $1,000  per  dis- 
charge in  addition  to  the  rate  received  from  Medicare 
if  they  do  not  agree  to  accept  the  Medicare  fixed  price 
as  payment  in  full.  Each  hospital's  rate  would  be  based 
on  its  own  allowable  costs  in  a  base  year  with  adjust- 
ments for  capital  expenditures,  compliance  expendi- 
tures, return  on  equity,  high  Medicare  and  Medicaid 
volume,  and  self-insurance  against  professional  liabili- 
ty suits.  These  costs,  with  adjustments  in  a  given  year, 
would  be  divided  by  the  number  of  Medicare  dis- 
charges to  obtain  the  initial  rate.  An  inflation  factor 
set  by  an  independent  panel  of  economists  would  be 
a  forecast  intended  to  reflect  input  price  inflation, 
medical  technology  advances,  and  regional  differences. 
The  Medicare  fixed  rate  would  be  computed  by  mul- 
tiplying the  base  rate  by  the  inflation  factor.  Hospitals 
would  be  paid  this  fixed  rate  per  Medicare  discharge. 

In  its  proposal,  AHA  asserted  that  hospitals'  case 
mixes  would  not  change  in  the  short  term,  for  which 
this  program  was  intended,  because  of  long-standing 
admitting  patterns,  medical  staff  relationships,  and 
hospital  policies  and  procedures.  The  proposal  called 
for  an  appeals  process,  however,  which  would  have 
allowed  hospitals  to  appeal  their  rates  because  of  in- 
creases in  the  complexity  of  their  case  mixes. 

Per-Case  Reimbursement  Without  DRGs: 
Idaho's  Medicaid  Program 

Since  1979,  Idaho's  Medicaid  program  has  had  a  per- 
case  maximum  limit  on  payment  for  Medicaid  hospital 
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stays.  The  limit  in  any  year  is  calculated  on  the  basis 
of  the  hospital's  previous  year's  audited  costs  per  case 
with  an  adjustment  for  inflation.  Hospitals  are  reim- 
bursed the  lower  of  billed  charges,  allowable  costs,  or 
the  per-case  limit  (92).  The  per-case  limit  is  implicitly 
adjusted  for  changes  in  case  mix  over  time  by  the  use 
of  the  previous  year's  costs  in  calculating  each  year's 


rate.  At  present,  one-third  of  Idaho's  47  hospitals  are 
subject  to  the  per-case  limit  (81).  However,  since  Med- 
icaid represents  only  about  5  percent  of  hospital  ex- 
penditures in  Idaho,  the  program  is  not  likely  to  have 
had  much  impact  on  hospitals'  fiscal  positions  or  be- 
havior. 
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